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MASCART’S REFLECTION ELECTROMETER. that the needle may be beought to a proper position, the 
glass which incloses the support is governed at its lower 
Tut merous researches which have necessarily been extremity by a tangential screw, by means of which it may 
made on the subject of the dielectrics employed for insulat Q be turned a very minute distance at a time By disconnect 
jing submarine cables have brought about the invention of - = = & ing this screw, the tube may likewise be turned by hand 
many iustruments, one of the principal of which is Thom < : z , — when it becomes necessary to cause the needle to pass 
son’s electrometer. Until the invention of that, recourse : } = rapidly over a considerable angle. Suspension is effected 
was had to electrometers possessing little sensitiveness, and aed = : by means of a cotton thread, the two ends of which are tied 
the best of Which was Peltier’s, but all of which were entirely a “s an \ together, and which passes through a hook at the upper 
inadequate to the purposes of those researches to which we i ee : a part of the instrument, and through another attached to the 
allude Although this apparatus is very complicated, and ih ; re es needle. The upper hook may be raised or lowered by turn 
exceedingly costly to construct, it has, not only for the =, res = . ing the milled head, H, to the left or right In addition, 
studies of electricians but also for researches in atmospheric | ; : this hook is formed of two branches that may be spread 
electricity, rendered so great services that several scientists } ~ —_— 1 apart at will, so as to separate more or less the two points 
have endeavored to simplify it in such a way as to place it HII TT of attachment of the bifilar suspensory A small key pass 
more Within reach, both as regards price and ease of manipu HHI 1 . ing through a hole in the glass tube permits of the separa 
lation. It was with this end in view that first M. Branly, ) H i tion of the branches of the hook being regulated as desired 
and afterwards M. Mascart, had instruments constructed HI} r The case of the apparatus contains several apertures, such 
which are at present much in use, and which we think it of ° ul MH as: (1) a door, 8, through which the lower surface of the 
interest lescribe in this place, since they are as yet too ‘ ‘ sectors may be observed, and serving also for the introdue 
little kKnow1 tion of the vessel of sulphuric acid; (2) cight rectangular 
M. Mascart’s electrometer, represented in Fig. 2, and openings, closed by a cylindrical glass, which allow the 
which is being very carefully manufactured by M. Carpen- quadrants and needle to be seen; and (3) a lens placed in 
tier (Ruhmorff’s successor), has, for its principal part, the , front of the mirror, designed to give better definition to the 
famous disk of four insulated sectors (styled ‘*‘ quadrants ”’), reflected image. The mirror is plane; and the platinum 
beneath which is suspended by a cotton thread an index me rod which supports it and dips into the acid is traversed at 
nevdle formed of a thin sheet of aluminum cut into the its lower end by two or three small needles lying in the 
shape ot figure 8, as seen at O, F, E(Fig. 1). We will —— — same plane, which decrease the oscillations to a remarkable 
not enter into the mathematical theory of this instrument j a degree. Finally, the instrument is supported on a_ tripod 
(which is given with great completeness in M. Mascart’s / gh La : ; Ms provided with a revolving plate and leveling screw, by 
work on Static Electricity), but will content ourselves with , = means of which it may be accurately leveled or changed in 
pointing out its arrangement and the manner of using it . N = position with the utmost facility. 
The quadrants, A, B,C D, are, as may be seen, connected = - 
i nall ' it " > rogl . . rir » » = 7 . 
diagonals an ens by silk -covered copper wires. Equal \ . 7 PRELIMINARY LABORS FOR THE RALLROAD 
and opposite electrical charges may be communicated to : THROUGH THE SAHARA 
these two pairs of quadrants by insulated conductors. The LES - : siciarac caries 
aluminum needle, b, F, carries above it a platinum wire, on \ : Tne following is a résumé of the contents of the reports 
which is fixed a small mirror, M, and which terminates in a Ss —— of the four expeditions which were organized between 
double metallic rod, N, that dips into a glass vessel filled — - — November, 1879, and January, 180, for the purpose of 
with concentrated sulphuric acid Through the inter- determining the possibility of constructing a railroad through 
medium of a wire, P, that dips into this acid, a charge of | Fre. 1.—THE QUADRANTS, MIRROR, AND ACID | the Sahara. 
electricity, cither positive or negative, can be sent to the VESSEL The first of these expeditions, viz., that under the direc 
needle, KE, so that the latter, in a tion of Mr. P. Soleillet, was the only 
state of rest, being placed in such a ' one which failed to accomplish its task ; 
way that its axis Is parallel with one the reason of the failure being that the 
of the clefts of the disk, can be actu leader placed too much confidence in 
ated (when the quadrants are charged) i the co-operation of the inhabitants of 
through the influence of four concur- the Upper Senegal, who are mostly 
rent forces, which cause it to swerve robbers that have rendered difficult the 
more or less to one side or the other, labors of many explorers. Mr. Soleillet 
according to the manner in which the i left Saint Louis (Senegal) on the 16th 
quadrants are electrized of February, 1880, without any escort, 
By means of such arrapgement, in f i accompanied by only a few men. He 
erder to compare the electrical tensions was robbed by the inhabitants on the 
or the potentials of different sources of 20th of March and forced to return to 
electricity, it is only necessary to Saint Louis. Nevertheless, he was not 
discouraged, but has resumed the exe 
cution of his programme since June 





charge, in a constant manner, the two 
pairs of quadrants, and afterwards to 
put the needle in communication with last. 
each of the sources. The deviations, The other three expeditions, having 
provided care be taken that they re chosen a wiser basis for action, have 
main slight, are proportional to the obtained very important results 
tensions that are being studied. One of them, under the direction of 
The reading of the deviations is done Mr. Choisy, government chief-engineer 
by the aid of the little mirror, M, and for the construction of bridges and 
an ordinary reflection scale, like that = ery ; roads, counted among its members an 
in the Thomson galvanometer In = : assistant engineer for the construction 
order to obtain equal charges and f a : : of roads, a mining engineer, a physi 
Opposite signs on the two pairs of sec : : . 1 cian, charged with the medical and 
tors, they are put separately in com ae | anthropological researches, and several 
munication with the two poles of a Senn TE other experts. The task of this expe- 
pile of constant current, of a certain | dition was to take observations of two 
number of elements, the middle of Me . different parallel regions of the Sabara 
which is connected with the earth. a ii a of Algiers (from Laghouat to E) Goléah 
In the most recent form given this all ; ‘ ai ® and from Biskra to Ouargla), in order 
spparatus by M. Mascart, the quad Mn: i , to decide through which locality the 
rants, the needle, and the glass vessel |) Wp | Ss construction of a railroad was most 
are inclosed in a metallic cylinder, . | = = practical 
Which, while protecting them from H\)|! } | i nT The expedition succeeded in accom 
currents of air, preserves them against Mt! " } plishing: (1) a careful measurement 
all external influences, This cylinder } ‘ || Mt of the stretch from Ouargla to Biskra 
is closed at its ipper part by a mov HI \ 222 miles), which were recorded in a 
able copper plate, which carries the | detailed map of measurements; (2) in 
Principal parts of the apparatus, and HI | { measuring similarly a third part of the 
Which is kept in place by two milled H Hi! ! stretch from Laghouat to El Goléah 
screws, R, R (Fig. 2) rant ie ’ Hi) the whole stretch being 258 miles); 
The quadrants are fixed to this plate HH ' 2 Hi! (3) in measuring the more difficult parts 
by glass rods, and one of them may be —— ——< h Hit! 1 of the road of the remaining part of 
displaced by lightly pressing on the > y ‘ii d : | the stretch (210 miles), it being im 
head of the screw, V The y communi : = . — i H\\ | possible to use the theodolite in some 
Cate with the exterior through the two —— : ii Z places, on account of the annoyances 
Contacts, B, B’, whose rods move freely = : - , to which the explorers were exposed, 
through an aperture in the plate. A _— = ; ” , being obliged to protect themselves 
small collar, C, sliding with slight frie = = = = against the inhabitants. However, an 
tion on the rod, permits of connecting = : . oa exact itinerary was completed on this 
it With the case or of insulating it at stretch; finally, proceeding toward El 
pleasu It is only necessary to keep Bip Goléah, the expedition ascertained that 
the collar raised in the position shown . ‘Pa ; a road could easily cross the dunes 
Mm the figure to insulate the contact 1 . — = near Touat (as their height at that 
and its corresponding quadrants, or to = 3 place amounted to only 5,500 feet) 
lower it (as shown at C’ or C’) to put — made chronometric measurements, de- 
the contact and its two quadrants in : r < y~ termined the exact longitude of El 
, Goléah, and constructed a geological 





yeep merits with the metallic case . 4 i 
- A instrument, and consequently — map of the Suhara of Algiers, 
d the earth. - ? To his report Mr. Choisy has annexed 
A third contact, arranged like the a genera] statistic account, indicating 
etcoding, is in communication with the preducts of Oued-Rbir, describing 
€ platinum rod, P, which is designed the plants growing in the Sabara in 


for electrizing the needle. In order Fre, 2,—M ASCART’S REFLECTION ELECTROMETER. regurd to their scientific classification 
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and possible use for agriculture, and also an anthropological 
record 

A second expedition was charged with the task of pene 
trating into the country of the Touaregs 

This expedition, accompanied by experts also, was under 
the command of Lieutenant-Colonel Flatters, and succeeded 
perfectly in accomplishing its object, which was to dis 
cover, if possible, a route for a railroad by which the Sou 
dan could be traversed Without being obliged to overcome 
the difficult barrier presented by the Hogghar mountain 
\ road was found from Ouargla to a point about ninety 
miles south of ElBiodh, which, being free from sand, is 
excellently adapted for the construction of a railroad. The 
maps constructed by the surveyors of this expedition are 
excellent, and a great many special investigations regarding 
climate, geological condition, fertility, ete f the country 
explored, add to the value of the results obtained by that 
expedition, 

he two expeditions of Messrs. Choisy and Flatters have 
succeeded in discovering a route from Biskra, whieh, f 
stretch of about six hundred miles, offers no difficulties for 
the construction of a railroad, contains but few dunes and 
hills, and is so situated that water can be easily obtained 

The labors of these two expeditions were completed by 
the explorations of a third expedition under the guidance © 
Mr. Lebiez, chief-engineer for the building of roads and 
bridges at Constantine. By this expedition it) was ascet 
tained that the railroad cau be produced to the already con- 
structed line from Setif to Algier wd that the new road 
running through El Biodh, Ouargla, Tugeurt, Biskra, may 
be extended at least to Philippeville or Bone, while its 


western terminus will be Algiet 

The labors of the explorers have since been resumed, 
though the results obtained during this summer are not yet 
known 


HIGH-SPEED OCEAN STEAMSHIPS 


APPARENTLY there is no limit to the demand for high 
speeds at sea, and all that the highest engineering skill, backed 
up by enormous capital, can accomplish is being done to 
make transit by sea rival in its rapidity transit by land. 
This result has been much more nearly attained than is 
renerally believed. Roughly speaking, the distance from 
New York to San Francisco is about one-fourth less than 
that between Cork and New York The Pacifie Railway 
trains require a week, including stops, to cross the Ameri 
can continent. Such vessels as the Britannic and Germanic 
cross the Atlantic in very nearly the same time. The aver 
age velocities of the ship and the train are about alike, but 
this is due to the circumstance that the steamer never checks 
her progress, while the trains stop at numerous stations, It 
is not to be supposed that the steamers we have named are 
the fastest that it is possible to build Che City of Rome, 
it is anticipated, will make the Atlantic voyage in less time 
than it has yet been made; but even her performance will 
probably be surpassed, Rumor says that Mr, Alfred Hoit, 
of Liverpool, proposes to add to his fleet certain Atlantic 
steamers Which will make the trip from Liverpool to New 
York in a week. The passenger who goes on board in 
Liverpool on one Monday will be able to land at an earlier 
hour in’ New York on the following Monday. The new 
steamers will carry no cargo of any kind, save, perhaps, a 
few hundred tons of very valuable goods. They will be 
passenger boats and will be devoted to passengers, who will 
wecordingly find, it is said, comforts on board, such as no 
existing steamer can supply. The state rooms, for example, 
will be of unusual size, and in many other respects these 
steamers will be superior to any others afloat. To do their 
work the ships will have to attain an average velocity in all 
weathers of something like twenty miles an hour, or 480 
miles aday. Nor is the advent of new and fast steamships 
contined to the American trade. Messrs, John Elder & Co, 
we building for the Orient Line a couple of new steamers 
ibout 5,500 tons burden, and 7,500 indicated horse-power 
Their average speed will be sixteen knots, or over eighteen 
miles an hour, and they will make the passage to Australia 
fa the Suez Canal in thirty-two days. This will be a®re 
markable achievement 

How to make ocean steamships attain very bigh speeds 
sone of the most important problems ever attacked by the 
naval architect and the engineer, It is useless to provide 
engine power, however enormous, if the hull does not pos- 
sess certain qualities which will enable that power to be 
used to the utmost advantage Concerning this point, and 
the influence of form of hull on the velocity of ocean steam- 
ers, We may have something to say at another time, For 
the present we shall deal with other questions. Broadly 
speaking, it is known that the power required to propel a 
hip increases as the cube of the velocity; but the fuel 
burned on a given voyage Varies as the square of the ship's 
velocity. This is a matter on which some confusion of 
mind exists among many persons, and it may be well to ex 
plain it. Let us suppose that a given ship makes a certain 
voyage at 10 Knots an hour, occupies twenty days in making 
the voyage, and burns 10 tons of coal per day; then her en- 
iireé consumption on the voyage will be 10 « 20 = 200 tons. 
If now her velocity be increased to 20 knots an hour the 
consumption will become 80 tons per day, but her voyage 
will last only ten days, and her total consumption will be 
S00 tons; thus her speed will be doubled, and her consump- 
tion per voyage quadrupled, It follows that in providing 
for the storage of coal, we may consider that the consump- 
tion augments only as the square of the speed, a most im- 
portant point in favor of high speeds, Furthermore, it may 
be assumed that allowing for all contingencies it is not 
necessary to stow coal more than at the rate of 2 Ib. per in- 
dicated horse power per hour. If this were not so it would 
be impossible to produce high speed steamers, for the simple 
reason that they could not carry all the fuel needed. The 
old type of American steamer burned about 900 tons on the 
voyage, making an average speed of little over 10 knots 
under steam; to raise her velocity to 15 knots she must have 
stowed over 2,000 tons of coal, for which no Atlantic 
steamer afloat fifteen years ago could have found room, An 
Atluntic steamer of the present day exerting 7,500 horse 
power will burp about 1,100 tons on the run from Liverpool 
to New York, and she can stow twice this quantity and still 
leave space for a couple of thousand tons of paying cargo. 
There is then no physical difficulty in the way of producing 
high speed ocean steamers, but it must be remembered that 
this fact is due altogether to the circumstance that marine 
engines can be made which burn less than 2 ]b, of coal per 
horse power per hour Much more, however, than econo- 
mical engines is needed to obtain a successful steamer; and 
one of the very first points to be considered by the ship 
owner is the influence «f size on the economic performance 
of a vessel. If the ship is too smull she cannot attain a high 








speed, because she will not bear driving against a heavy 
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head sea, and even if she could be so driven, the action of 
the waves in burying her would diminish ber velocity, while 
they might leave that of a far larger ship almost unaffected. 
But, furthermore, if a ship be made too small, then all the 
available space will be occupied by coals, engines, and pas- 
sengers, and there will be no room for paying cargo. Mr. 
Holt proposes, we understand, to use steamers for his At- 
lantic passenger traffic of less than 4,000 tons. By many 
persons this is held to be an error; but Mr. Holt is a man 
of very gveat experience in shipping matters, and not likely 
to make a mistake, and inasmuch as he does not want to 
earry cargo, but passengers only, he does not see the neces 
sity ‘for making his steamers as large as vessels which, like 
the Britannic or the Arizona, depend for much of their carn- 
ings on the carriage of cargo: Mr. Holt intends to rely al 
together on passenger traftie for his profits Whether such 
i speculation will or will not pay remains to be seen We 
may say that a somewhat similar scheme was proposed a 
good while since in Liverpool; but it was contemplated to 
use paddle boats, and the consumption of coals was at the 
time about double what it is now for a given power. The 
peed of the proposed ships was, moreover, not to be very 
| is high in the pres 


high—at least, it would not be regarded 
ent day 

Reverting from the commercial to the scientifie aspect 0 
the question, there are certain facts which are not very en 
couraging to those who hope to see far higher speeds at 
tained than any yet reached. The progressive speed trials 
carried out by some firms, and notably by Messrs Denny, 
have supplied a great deal of information which was lack 
ing before, and it is now known that although, broadly 
peaking, the power required to attain a given velocity varies 
ws the cube of the velocity in theory, yet in practice it not 
unfrequently increases in a very much mor* rapid ratio, the 
rate of increase ¥arying not only with the speed, but with 
the form of the ships. As an example we may cite H.M.S 
lris, with which elaborate progressive speed trials have becn 
made, To drive this ship at eight knots requires 600 hors 
power; ten knots, 1,000 horse power; twelve knots, 1,710 
horse power; fourteen knots, 2.800 horse power; sixteen 


knots, 4,500 horse power; al d eighteen knots, 7,000 horse 
power. Thus to increase from eight knots to ten required 
100 more horse power; but to increase from sixteen knots to 
eighicven costs 2,500 horse power more, ‘‘ It is the last knot 
that runs away with the coal,” is a well known engine room 
adage, and it is very true, Although there is, as we have 
said, no physical obstacle which cannot be overcome in the 
vay of getting a speed of say twenty miles an hour, there 
ire many obstacles in the way of getting much higher velo 
cities. It seems to be to the last degree unlikely that any 
reat further advance will be made in reducing the con 
sumption of fuel in the marine engine, and were it equally 
certain that finality had been reached in the way of apply- 
ing the power deve loped by a ship’s engines, the chances 
that America would be virtually brought yet closer to this 
country than it is now would indeed be small. But as 
matter of fact the screw propeller is an extremely imperfect 
ipparatus, and a great deal may be done by improving it to 
reduce the duration of ocean voyages. Our readers will have 
noted what we have said concerning the Lris, and especially 
that 2,500 horse power was needed to raise her speed from 
16 knots to 18 knots; but when the Iris was first tried 
7,500 horse power only drove her at 16.5 knots, yet with 
different screws she attained the same speed with 5, !0¢ horse 
power only. In other words, the change of screws improved 
her performance about 32 per cent. It seems very strange 
that although this fact, and others all bearing in the same 
direction, should be well known, their importance has been 
and is but slightly recognized; and even our most enterpris- 
ing shipbuilders and shipowers rest content to use the same 
form of screw over and over again without questioning its 
merits or seeking for something better; and yet it is as cer 
tain as anything can be that every ship bas some form of 
screw which is better suited to her requirements than any 
other. A considerable improvement in the screw propeller 
is the one thing wanted now to reduce the duration of ocean 
voyages, and the fact cannot be too strongly insisted upon by 
all who, like ourselves, wish the shipowner and shipbuilder 
success in their attempts to make ocean transport more and 


more speedy.— The Layinecr 


ILLUMINATION OF LIGHTHOUSES 


A LECTURE on this subject was lately delivered by Dr. 
Stevenson Macadam, of Edinburgh, in connection with the 
Gas Exhibition at Burnbank, Glasgow. The lecturer, who 
was warmly received, said the illumination of lighthouses 
was a matter which possessed considerable general interest. 
Up till about a century ago common coal or wood fire 
was pre tty much the only representative of the lighthouse, 
ud in their primitive condition the wonder was that ligit- 
houses could be any guide to mariners going from port to 
port. There were records of important lighthouses at 
Alexandria, Boulogne, and Dover, and these were undoubt 
edly simply of wood or coal fires. A century ago the 
question of the use of oil was barely considered. When 
the tirst Eddystone Lighthouse was erected, the only things 
used there were a tallow candle or two, and even when 
Smeaton erected the last lighthouse on the rock a number of 
tallow candles were still used. The use of the candles was 
continued till the beginning of the present century, when 
oi] was employed instead; and in carrying out improvements 
in lighthouses, there is no doubt, as far as regarded Britain, 
that the Eddystone LightNouse, as constructed by Smeaton, 
was the first representative of what they might call the 
modern system of lighthouse illumination. Mineral oils, up 
to acertain period, were always looked upon with a certain 
degree of suspicion, being Jiable, if not properly distilled, 
to explosion; but some ten years ago the question of using 
mineral oil was raised by Captain Doty, an American, who 


came to Europe and produced a lamp which he thought ! 


might burn paraffin oil with safety in lighthouses. Of 
course, by that time the lamps used in lighthouses had been 


greatly improved in construction, preducing much more | 


brilliant lights than hitherto; but the introduction of 
mineral] oils formed a very important epoch in the history of 
lighthouse illumination. 
for the purpose, and was what was generally called light- 
house oil, being of that degree of safety that, under all the 
circumstances to which it was exposed in a lighthouse, it 
was practically non-explosive. Captain Doty’s lamp was 
first used in a French lighthouse in 1868, and the late Em- 
peror was so pleased with it that he ordered paraffin lamps 
to be used In all the smaller lights. After that order had 
been given, Captain Doty came to this country and submit- 
ted his lamp to the Northern Lighthouse Commissioners. 
The eminent engineers of the lighthouses, the Messrs. 
Stevenson, saw that there was something in the lamp, and 
its introduction was ordered into one of their lighthouses, 


The oil used was specially made | 
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the Commissioners at the same time requesting that ex. 
periments should be made in regard to its efficiency, and as to 
how far paraffin oil could be used. It was found that double 
the lighting power was obtained from the mineral oi! than 
from the colza oil, which had hitherto been used, and that 
ut one-half the expense, so far as the purchase of the oj] 
was concerned. In working with a two-wick lamp, instead 
of getting a 40candle power light, as formerly, the 
illumination was increased to about sixty-five candles, and 
the three-wick lamp gave the light of 16" candles lhe 
largest lamp which was generally employed for lighthouses 
was what was called the four-wick lamps, and it gave us q 
light of about 280-candle power. In the old colza lamps, 
he might also state, the wicks were always liable to vet a 


| little charred, sometimes necessitating the reduction of the 


flame and the lowering of the light; but since the intro. 
duction of paraffin oil the wicks did not become so charred, 
ind a wick might now be in the lamp for as long a period 
as six weeks; so that while the use of mineral oil had 
effected a great saving of expense to the public, it had 
itlso been a great saving of labor to ike lighthouse keepers, 
In connection with this subject it might be interesting to 
state that after the Northern Lighthouse Commissioners had 
reque sted permission to use paraffin oil the Gove rnment had 
vot a little afraid, on account of an accident on board a 
training ship in the Thames, 2s to the possibility of danger 
arising from its use in those lighthouses He was accord. 
ingly commissioned to visit certuin lighthouses where 
paraffin oil was used, and to make experiments as to the 
lemperature at every point during the working of the light 
the temperature of the oil at ail hours of the night in the 
receiver, and the temperature of the overflow of the oil 
The result of his experiments showed him this simple fact, 
that at no part of the apparatus during the actual worki: n 
the lighthouses was the oil ever raised above a temperature 
of 83 degrees Fabr.; and as the oil could never become 
inflammable until it was raised to a temperature of 140 
devrees at least, they had «a margin of 60 degwrees of safe ty 
in using the mineral oil. Dr. Macadam went on to refer to 
the different kinds of lights used in order to prevent one 
light clashing with another; and in this connection he 
alluded to an apparatus to be seen in the exhibition, con- 
structed by Mr. Peebles, to bring out an idea of Sir Wm 
Thomson's that every lighthouse could flash its own nany 

The apparatus was worked by Morse telegraph signals. No 
doubt, he said, if they all learned Morse’s telegraphic 
signals, and were always quite at home, and had plenty of 





time to look at the signals, the svstem might work quite 
well. But the lights which were now flashed were 

distinguishing character, and had been found amply suffi 
cient to indicate the lighthouses. The signals by ‘ 





proposed system were very complicated. For instance 
telegraph the name ‘*Cumbrae” they required t 
38 different signals; and, therefore, with all due deference 
to so eminent a physicist as Sir Wm. Thomson, he was 
inclined to believe that the more simple method of register 
ing a lighthouse was either by having two lights, the one 
above the other, or by flashing at intervals of five or ten 
seconds. This mode of indicating a lighthouse was one 
which satistied the want of mariners sufticiently, and at the 
same time did not perplex people. Passing on Dr. Mac- 
adam next spoke of the uses of reflectors and lenses, in 
which great improvement had been effected by the en. 
vineers of the Northern Lighthouse Commissioners; and he 
also referred to the introduction of dipping lights, by which 
a beacon on an outstanding rock from a lighthouse might 
be illuminated without any light being actually on it by 
simply throwin reflected light on to it from the light 
house, | 











In regard to the use of gas in lighthouses, a | 
apparatus for its utilization was shown at the entrance 
the hall; and wherever they could command gas in a large 
quantity he had no doubt the system was one which could 
be used with advantage. But at lighthouses where it would 
be requisite to prepare the gas for the purpose it was quit 
clear that, independent altogether of «che cxtra work and 
the extra men required, there were elements of uncertainty 
connected with its } 





which required 1o he consid rea 
Already the labor connected with the lamps was sufficiently 

ng, and he was not inclined to think that where gas 
required to be prepared for the lighthouse itself, in the 
present state of their knowledge, it Cught to supersede the 
use of mineral oil. In conclusion, he said he thought he 
had brought under their notice sutlicient to show that 
looking at the question as they now had it, they had the 
history of one of the most thoroughly applied branches of 
physics The labors of many men had dovetailed 
into each other, and developed step by step the lighthouse 
of the present day, with its high power of illumination, its 
splendid appliances for the conservation and utilization of 
the light rays, and also (what they should never forget) its 
highly-trained and faithful body of attendants aud keepers 
These had all combined to give a certainty of result and, as 
far as they were concerned, never-failing security on thei 

















scicnce, 


COonists, 

Professor Jas. Thomson said that while he listened witl 
the greatest delight to the lecture as a whole, he wislied to 
say a few words to correct a mistake that had been made 
about his brother's (Sir William Thomson) recommendation 
as to making of lichthouses self-discriminating. Erroneous 
opinions were about very much in regard to that recom 


mendation, and his brother had written repeatedly to the 
Trinity Board, the Zimes newspaper, and other places, 
to prevent this mistake being perpetuated. It was not 


proposed that each lighthouse should signal out its full 
name, but what Sir William asked was that, for instance 
three dots and a dash should represent one lighthouse, and 
that a dash and two dots should represent another. There 
Was no long continuation of thirty or forty signals to 
represent the namg of a lighthouse. One letter in Morse’s 
alphabet would represent one lighthouse on the Firth of 
Clyde, and another letter would represent another, the 
letters being repeated at perhaps intervals of ten seconds 
He should even say that the same letter of Morse’s alphal 
might mark a lighthouse in the Firth of Clyde, and anoth 
say in the South of England, without any possibility of the 
one lighthouse being mistaken for the other. 

Dr. Macadam replied that he did not wish in any way 
carry on a discussion in regard to flash signals, but he mig 
say this, that supposing the system was reduced to 
simple plan of signaling a sir letter, they would requir 
for the letter “* C,” for instance, no fewer than four signals 
and four intervals. He thought the same result could be 
accomplished by having two lights, or by having flash lights 
at intervais of five or ten or thirty seconds. 














OF late the electric light has been employed by naturaiists 
to attract insects which they desire to collect for examina: 
tion or to preserve as specimens, 
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MILER DRILLING MACHINE 


anying illustration represents a very simple, | 
boner shell dritling machine 








IMPROVED BOILER SHELL 


ind s said, the cheapest 
yet made The use of steel p.ates, and the increasing | 
WV ith which high-pressure boilers are coming to be | 
regarded by the general body of steam users, make the 
boiler shell drilling machine a tool which is becoming more 
ind more indispensable in boiler-making establishments; | 
but the type of machine hitherto in use for that purpose, 
bei umbersome and complicated, has been a barrier to} 
their free introduction in consequence of the necessarily 
high price. This obstacle it has been the aim of the designer 
of the tool we iliustrate to overcome. But little description | 
f the illustration wiil be needed. Every turn of the nuton 
the screwed upright standard represents a measured rise, | 
which determines the pitch of the vertical seams. The |} 
llu ition shows only one plate for convenience of view, 
vat working the machine two complete rings of plates 
ir ted together, and the circumferential seams- are | 
drilled by two drills working opposite each other, the rings | 
being steadied by four rods or stays set up to the plate, | 
hese stays keep the shell right, and take the thrust or spring | 
caused by the pressure or feed of the drills, and thus pre- 
vent the drill points being broken while passing through the 
plates. The machine is driven by band or rope, and the 
slack is taken up by an idle weight. When the driving repe 
gets twisted too much the shells are moved to untwist, an 
ch is facilitated by the rollers on which the 


operation hh 


will drill shells from 4 ft. to 8 ft 


The machine 


shell rests 
diame nd it is stated that two machines will keep one 
riveling machine in full emplovment Mr. W. Bowker, 
of Manchester, is the Inventor The Engineer 

SUPERHEATER, CONDENSER, AND RECEIVER 


FOR STEAM AND AIR 


THes! paratus serve for the purpose cf superheating 
steam having a low tension, so as to bring them to a 
higher nsion, Which is further increased by a condenser 
upon which these gases of high tension are conducted into 


ireceiver 


super heater 


from which they may be drawn as desired 


The 


consists of a vessel, A, with double walls or of 
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|ment of the resources of the nation, much of 
from the gifts of foreign governments to the United States, 
jand from the exhibit of the United States on the occasion of 
| its Centennial International Exhibition, lying dormant 


TIFIC 


THE NATIONAL MUSEUM. WASHINGTON 
CLUSS & SCHULZE, ARCHITECTS 


AN abundance of most valuable material for the develop 
Which dates 


and 
inaccessible to the public, an appropriation of $250,000 was 
made by Congress on March 4, 1879, for the erection of 
fire-proof building for the National Museum, oo the public 
yrounds near the building of the Smithsonian Institution 
The funds were to be expended under the control of the 
Board of Regents of the Smithsonian. The Regents created 
building commission, of which Gen. Wm. T. Sherman, 
Dr. Parker, and Prof. 8. F. Baird sre the members. On in 
vitation of this Board, Major-General M. C. Meigs consented 
to act as consulting engineer. Ov March 25th following, 
the commission placed the construction of the building in 
charge of Messrs. Cluss & Schulze, architects, the authors 
of the adopted designs, who are about to finish the building 
within the limit of the moderate amount placed at their dis 


posal, 


tlieetreee 


aoe. ole eee 
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| purposes, as stated above 


| Peace, with the fine arts. 
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which light the square halls, and assist in lighting the naves 


The four symmetrical exterior walls of the building are bro 


ken by projections in the center and at the corners, and these 
have been amply utilized for miscellaneous administrative 
\ modernized Romanesque style 
of architecture was adopted for the new building in order to 
keep a relationship with the adjacent Smithsonian building. 


| ‘The external architecture is bused upon the general arrange 


ment of the interior, it shows plainly the prominence of the 
four and the careful management of the light for the 
central portion of the building. Four main entrances are 
in the centers of the facades between two lofty towers 86 
feet in height; these act as buttresses for the naves. Between 
the towers, above and receding from the doorways, there 
are large arched windows set with ornamented glass, and 
above these the gables of the naves are formed; they contain 
ind are crowned by allegorical groups of 


naves, 


inscription plates 
statuary 

The group over the northern gable designed by C. Buber, 
of New York, already in position, introduces Columbia as 
the proctectress of science and industry. The second group, 
by the same artist, the model of which is finished, represents 
On both sides of these prominent 








DRILLING 


The building will be ready to receive the cases and a 
steam-heating apparatus by the month of July next. Fora 
description of the building we quote from the official report 
of the architects, under date of January 1, 1880. The build 
ing starts on the ground in the form of a square with sides 
of 327 feet, extreme length. This is surmounted by a dome 
Within its facades, a net area of 102,200 square 
feet, or 2,35,, acres is covered by roofs. From one of the 
cellars a subterranean communication with the adjacent 
Smithsonian building is established, which, besides ordinary 
uses, will serve in cases of panic, fire, tumult, robbery, etc. 
On the main floor there are available, in 17 balls which 
freely communicate with one another, 80,300 square feet of 
floor space, and a proportionate amount of wall space for 
exhibition purposes, Further, there are available on the 
main floor and two upper stories of four corner pavilions 
and eight towers 27,400 square feet of fioor-space, divided 
off into 135 rooms for administrative purposes, offices, 
working rooms, photographic studio, the recessary modern 
accommodations, ete. And finally, about 4,000 square feet of 
floor space in galleries which are intended in part for special 
collections, and in part to afford an unobstructed view of 
| the ensemble of the exhibits. 
| On the whole the one story plan which has prevailed 
among experts ever since the Paris Exhibition of 1867, has 
| been adopted; but by the introduction of upper stories in 
}ornamental pavilions and towers, ample office room has 
been secured without encroaching materially upon the floor 
space of the main halls. The center of the building is octa 
| gonal on the ground floor, and is surmounted by a sixteen 
| sided polygon of 67 feet diameter, which contains a ticr of 
large windows, and constitutes a dome-like structure with 
ja slate roof and a lantern, crowned by a decorated finial. 
This dome is 77 feet high on the side-walls, or 108 feet to 
the top of the finial. Four naves of 65 feet in width, and 
117 feet in length, radiate from the dome, and extend to the 
outside walls of the building; these naves form a Greck 
| cross, over the center of which the dome rises, and part of 
| the spaces between the arms of the cross are fitted up with 
halls of 65 feet square, and of the same height as the naves. 
| The side-walls of both being 42 feet high, while the height 
to the ridge of the slate roofs is 56 feet. These roofs are in 
part constructed double, for the purpose of so perfecting the 
drainage of the roofs that accumulations of ice and snow 


and a CTOSS, 


MACHINE. 


central features there are curtain walls. Inthe rear of the 
curtain walls, the cl restory rises to the full height of the 
naves, the roofs of which terminate against the side walls of 
the dome. The dome is treated ip a similar way and 
strictly in the same character as the curtain wall above al 
luded to. In addition to the windows in the solid masenry 
of exterior walls, clerestory and deme, lanterns have been 
provided above the centers of the naves and square halls. so 
| as to afford light for this enormous space without resorting 
| to flat skylights. 
All the masonry above ground is composed of brickwork, 
built hollow, for outside walls, ornamented and laid in | lack 
| mortar for the facing of exterior walls. ‘To neutralize the 
monotony and commonplace appearance which could not have 
| been avoided with red brick fronts of such extent, a suffi 
| cient quantity of buff bricks -has been inthe duced in panels 


|and spandrels, interspersed with a small number of blue 
bricks in the orngmental work of brick cornices. A lase 
|course of granite extends all around the building. The 


| wrought work of the main eatrances, wirdow sills, inscrip 
| tion plates, copings, etc., is of cut gray Obio freestone. Any- 
thing else in the line of decoration is executed in substan- 
tial metal work. 

The floor beams, girders, and roofs consist, or are con- 
structed, of rolled and shaped iron. ‘The floors are fire- 
proofed by brick arches and concrete. Of roofs there are no 
less than thirty-seven, many of them of most cc mplicated 
construction. The lanterns on the ridges of the naves are 
large cnough to cover moderate-sized dwellings. The light 
but solid frame werk of all the 100fs will be left in full 
vicw, }ainted in light neutral tints. The covering of the 
metal roofs is laid upon fire-proofed gratings, suggested by 
Gen, M. C, Meigs. The slates are hung to iron purlines in 
order to facilitate the heating of this building; the sashes 
all through the building are glazed with two glasses for each 
pane, having an intermediate air space. In all windows 
facing the halls, the outer pane consists of obscured glass in 
order to obtain a mellow light and to avoid the necessity of 
shades. 

The floors of the main halls will consist of conerete, but 
the rooms and smaller halls will be floored with Florida pine 
laid on concrete. The interior is being }lastered in sand 
finish, washed in tints. The wide main entrance doors of 
walnut and oak open outward on spacious tiled vestibules, 
sides and arched ceilings of ornamented buff brick- 


t tubular boiler. The high pressure steam enters at 4, and {can nowhere obstruct it. with 

he liquid to be superheated is admitted ata, and at a'it| The spaces between the high walls of and around the work. These vestibules are closed after hours by wide 
Passes he condenser, C, constructed like an injector, and | Greek cross on one side, and the exterior*walls of the build- | double wrought iron gates, richly ornamented, and finished 
Provided with an adjustable nozzle. From the injector the | ing on the other side, are allotted mainly to eight halls of in )ronze and gold. The northern entrance is intended for 
quid passes into the receiver, R. The pipes conducting the | reduced height, covered by lean-to metal roofs; the extreme geneial use, and hence it was given due prominence. A 
liquid be superheated to and from the superheater are | height of which is 32 feet. By this treatment, wall-spaces , spacious tiled platform bounded by granite side blocks in 
Provided with check valves. jare obtained for the introduction of clerestory windows, | front this entrance is approached broad granite s.eps; 








$106 
these are flanked by candelab Che completion of this 
building, in which are closed millio thie feet of 
pace above the cellars, required more than millions of 
bricks, 3,250 cubic ards of rubble work and mecrete 00 
tons of iron, and $1,000 square feet of glass American 
Architect 

MAJOR MACGREGOR’S EKOWE POCKET 
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has re 
I'wenty 


A very handy and portabk rm raph 


cently been designed by Major 


Macgregor f the 
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ete., smartly between the sight vane and the surface of the 


mirror By this means letters can be sent as fast as the eye 


in read 

In military signaling it has recently been decided to sig- 
nal by obscuration instead of by flashing, which renders this 
ustrument rather more handy than if ** flashing” only were 


used 


When the he direction of the distant sta 


un is not in 


tion, the following arrangement (shown by Fig. 2) is requir 
ed Che sight vane, E, is reversed, and the second iirrot 
F, slipped in Che instrument is then set up so that the 
wrincipal mirror, A, fac h un, S, and has its back to 
vard the distant station 

Che center hole in mirror, A, is then looked through, and 
he mirrors manipulated until the reflection of distant sta 
ion is seen within the \ the paper fixed on face of the 


mirror, F 
By a little practice the ne 
t manipulate the twou 
le of A cir vehind 
hin the V of the 


xt movement can be made, which 
irrors that, by looking through 
the distant object is seen 

m F. and, at the 


0 so 
nter ' 


loot { 
eflectead wit 


ne ce 


paper wime 
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if 
ire 


time, the dark spot from the central unreflecting portion 
\ is thrown on bottom of the V F; dots and dashes 
then made as in the first case 

When the sun is very hot, care must be 


on 


taken to clamp 


he sighting arm by means of the screw behind, as other 
vise, the outside cap of the ball socket expands, and the 
irm falls 

It is necessary to slightly re-adjust the sighting, as the 


jark spot gradually moves from its proper position, due to 
the apparent motion of the sun 

The instrument, we may remark, is manufactured by Mr. 
me, of 44 Gloucester street, Bloomsbury, London.— Tei 
raj hie Journal 


Sf 


COVERING WIRE. 





ninth Regiment Che invento \ ito consider the sub 
ject from the success hich attended hi forts to con 
municate, by means of sun valin rom Fort Ekowe 
the Tugela, in Zululand t ! The means then at hand 
consisted only of a looking he ! fut 
otticer ervant, which, by suitabl rrangem vd the 
work verv well over about twenty ‘ nl intry 
From Ekowe, over a distances f ien mil Major M 
regor sent messages by meaus of a shaving glass, held in 
A 
THE POCKET 
one hand, shuttin ff th in wilt kirt of his coat in 
the other 
rhe present instrument extremely portable, cheap, and 
not liable to get out of orde 
Che followin i description of the apparatus 
A Bis a metal nd: H, H, ire egs screwed into 
base, B; A, a ball and socket rrvin very short arm, to 
vhich is fixed a cireular mirror, ¢ hree inches diameter 
having a small hole pierced through center of the backing, 
and the silverin emoved at th yoint D E is a light 
irm, about eight inches long, movable on a ball and socket 
u D, and clamped by a serew hind D 
F is a circular mirror similar to C, havir traight arm 
two inches long, hich fits into ‘ t E, the ocket 
being movable on a hinge The mirror, I n b emoved 
it pleasure, and the socket, E, turned o stand uprigh 
» forma ight vane vhen the sur n rtair 
” 
Co pack up the instrument, the nl mir ( re 
screwed The two mirrors lie fa o fa nd th 
nd upright of stand (with sight n led mara 
el to one another, the Whole fittin nto a i ir 
teen inches long, three and a half inches wid nd one and 
half inches deep. The instrument weighs two pounds 
Che instrument used in the following manner 
When the sun, S,is in front hat toward the distant 
nation, the hellogr iph is set up with the a ine (ential 
ed sketch seen to the right of Fi n the neral direction 
f the distant station, and the mirror facing in the ime 
direction (as shown by F ) 
The eve is then placed as se as convenient to the back 
f the mirror, and the latter looked through the center 
bole ul the ime the V of ie ieht Tt ] et n ine 
vith the distant station 
The mirror and sight arm are thet » manipulated that 
the dark spot, cast by the unreflectin ente ole. is thrown 
on the bottom of the V. in the sight vane. while. at the same 
fime, the center hole, bottom of \ d distant station are in 
one straight line Thus, the flash ’ is Girected on the dis 
tant station 
Signaling is carried on by using the Mors yhabet of 
‘dots’ and ‘‘ dashes which is effected simply by inter 
posing and removing the | ote bh »f board, | 


\ SIMPLE yet effective machine can be constructed almost 
ntirely of wood rh ral view is shown in the sketch 
[wo uprights secured to a base board, as shown, carry « 
rooved wheel, A, actuated by the handle and the drive 
\ The latter is secured toa short hollow spindle passing 
through the tramut Gy na the other side is a disk, B 
m which are the b ns of cotton or silk, CC. These are 

irried by the spindle down into B At the outer end of 
these spindles are nuts (shown), and also ashort spiral spring 


resistance, 
small 


give a slight 
too easily. E 


bobbin ends 


round 


pressing on the oasto 


ind prevent them turning is a 


pulley on the same shaft as A, and which is connected to the 
vheel, F, which is carried by a bracket, as shown The 
pindle of this wheel carries a bobbin also, similar to CC, 


but which, by means of a nut, is clamped on the spindle 


when in use The action is as follows: The bobbins, CC, 
ire placed on their pins, and a reel of uncovered wire is 
placed on the bracket at D. The end of this wire is carried 
through the hollow axis of B, and on to the empty bobbin 
fixed for the time to the spindle of F. On fastening the 
ends of the cotton or sill » the uncovered wire between the 
bobbin, C¢( nd turning the handle, the wire is slowly 
wound on to the bobbin at F. and of curse unwound from 


D. As it passes, it is covered with cotton by the revolution 
of the bobbin, C¢ a 
is Shown, but if desired, I would furnish the proper propor- 
tions of wheels or any other particulars desired.—Design and 
Work 
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GAS-HEATED SOLDERING IRON 

Most soldering irons heated by gas require a somewhat 
complicated ventilator for the purpose of supplying the 
proper quantity of air to keep up the combustion of the gas 
The result is that these instruments are so costly and com 
plicated as to make their use limited. There are, however 
several types of these apparatus which tend to completely 
replace those which are heated by fire An Austrian inven 
tor has devised an instrument of this hind, in which the 
necessary heat is obtained and kept up much more eco 
nomically by the use of an ordinary rubber tube, the int: 
duction of the air being regulated at will as in the Bunsen 
burner. By reference to the annexed cut it will be seen that 
the extremity carries two irons, A, A, which may be 
alternately, and which are exposed to the flame. In prae- 
one of these irons will meturally be held upright, and 
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used 
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GAS-HEATING SOLDERING IRON 


consequently will receive all the heat from the gas, so that 
the workman will always have one iron hot and ready for 
use as soon as the one he is using gets too cool. The irons 
are screwed on to the head of the tool, and may therefore be 
changed according to the nature of the work and the shape 
of the surfaces to be soldered. The burner is figured at C 
It contains in its interior a number of small canals, D, D, 
through which air is admitted tothe inside of the tube. The 
external orifices of these are hidden by « tube, B, which is 
capable of sliding in such a way ( reduce 
the amount of air admitted. The internal gas-tube, E, may 
be connected at G, with a rubber tubing Atits extremity 


to increase or 


is 





there is an aperture, F, through which the gas enters the 
burner and mixes with the air. The whole ay paratus is very 
simple; and, if the person using provides himself witha 


may execute numerous 
removing objects from 


sufficient length of rubber 
small jobs without 
their place. 


tubing, le 
the necessity of 


ON A METHOD OF DETERMINING THE PRESSURE 





ON THE SOLAR SURFACE. 
By Pror. E. W1iepEMANN. 

IN a paper published in Wied. Ann. v., p. 503 (1878), 1 
have shown how experiments on interference bands 
duced by two rays of light of large difference in phase may 
give an approXimate measure of the mean free path ot t 
molecule in a gas, or rather of the time elapsing between 
two encounters. I should like to draw the attention of as 





n this way obtain infor 
whether in our 


tronomers to the fact that we may 
mation as to the pressure in a luminous 
laboratory, on the solar surface, or in the tail of a comet; for 
the time elapsing between two encounters of a molecule 
almost independent of the temperature, and chietly depends 
on the pressure 

In order to make the determination, we must decompose 
the light sent out by the gaseous bedy—say a protuberance 
—by means of the spectros¢ «pe , and se parate a ray ol light 
which must be as homogeneous as possible If we produce 
Newton's rings between two adjustable pieces of I 
count the number of interference bands which are visible 
we shall obtain the required information. In the above 
mentioned paper I have discussed the number of interfer- 
bands flame, 


glass and 









ence seen by J. J. Muller in a sodium nd 
shown that the result agrees well with the length of the 
mean free path as calculated according to the kinetic theory 
of gases. Various methods of produciug the interference 
bands besides the one mentioned may of course be 
ployed.— Notices R. A. Soe. : 

At the meeting of the French Academy of Sciences 
Oct. 4, M. Perrier gave an interesting summary of the 
terminations of longitudes, latitudes. and azimuths in Ai 
during the vears 1877 and 1878. In the exchange of sig 
he found it was possible to calculate the mean retarca 
of the transmission of a sig ilong an aerial cond! 
from chronograph to chronograph for distances between 414 
and 1,236 kilometers. The mean velocity of propa; a 
was found to be about 40,000 kilometers. At this n 


electric signal would go around the earth in a second 

THE incandescent electric light, Maxim’s, is now in ¢ 
use in place of gas in the Safe Deposit Co.’s premises, Eq 
| table Building, New York City. 
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SOAP-MAKING MACHINERY. shutting off the passage between the top roller and the bop- paste out of an opening of determined area. A knife work 
per, forces the soapy paste to fall off the top cylinder into ing automatically cuts according to the size and kind of 

THE various operations to which toilet soap is subjected, | a box placed underneath the machine. To insure a still; manufacture required—the paste in such «a manner that 
in order to bring it into the market. may be classed under | more perfect mixing, a comb is inserted to divide the soupy | each piece is exactly cut to the same size, and consequently 
the seven following headings: (1) Slicing or dividing into} paste as it passes through the machine. Fig. 3 shows a is also of the same weight. If larger or smaller pieces are 
thin slices the purified soap cakes extracted from the boilers; | grinding mill working with three only instead of four crush- required, all that is necessary is to change the size of the 
») pounding, or trituration of the solid masses, coloring ing rollers. The capacity of the machine shown in Fig. 2) outlet piece, and to alter the wheel gear working the fore 
matters, and perfumes: (3) sifting the products; (4) reducing | is about 7 cwt. of paste per hour through the four cylinders, mentioned knife 
the soap strainings into a paste, and mixture of the coloring The soap paste having undergone the preceding operations, The soap thus obtained in squares of a certain size and 
ind perfumery ingredients; (5) kneading and running out) may be now delivered to the machine represented by our weight bas now merely to be stamped and shaped, and this 
the paste in a continuous film in certain forms; (6) cutting; Fig. 4. An internal endless screw forces the paste in a is done by the press shown in Fig 6, which illustration ex 
up into cakes or squares; (7) pressing and marking the plains itself. It is only necessary to add that soap manu 
.quares. These operations are at least successively carried factured in this style, in a dry state, is at once ready for the 
out in the soap-making machinery constructed by Messrs. | market, without fear of its losing its shape or its luster. In 
Bever Fréres, Paris, illustrations of which we now give. a future article we will revert to the machinery constructed 

The manufacture of toilet soap by this system requires | by the same firm for making ordinary bousehold soap,—7/e 
the soap bars not to be more than !!, square inch in section. | Engineer. 
These bars are then placed in the ‘slicing mill,” shown by 
Fig. 1, which slices or cuts up t! 





ON THE MANUFACTURE OF SOAP IN SMALL 
QUANTITIES WITHOUT BOILING, 

Mr. W. J. MENzIeEs, in the course of a paper on the above 
subject, printed in the Chemist and Druggist, of Aug. 4, 
| vives the following practical recipe 

Take exactly 10 Ib. of double refined 98 per cent. caustic 
soda powder (Greenbank), put it in any can or jar with 45 
Ib (445 gallons) of water, stir it once or twice, when it will 
dissolve immediately and become quite hot; let it stand 
until the lye thus made is cold. Weigh out and place in any 
| convenient vessel for mixing, exactly 75 1b. of clean grease, 
tallow, or oil (vet mineral oil If crease or tallow be used, 
melt it slowly over the fire until it is liquid and just warm 
—say, temperature not over 100° F. If oil be used, no heat 
ing Is required. Pour the lye slowly into the melted grease 
or oil in a small stream continuously, at the same time sti 
ring with a flat wooden stirrer about three inches broad; 
continue gently stirring unti) the lye and grease are thor 
oughly combined and in appearance like honey. Do not 
stir too long, or the mixture will separate itself again. The 
time required varies somewhat with the weather and the 
kind of tallow, grease, or oil used; from fifteen to twenty 


hese bars in fine soap shav- 








ings, sO as to accelerate the desiccation and to facilitate the! 
mixing of the coloring and scenting ingredients. The slic 
ing mill consists of two disks, mounted on a horizontal shaft, | 





rie o ast ro " . ‘hese disks are le sith 
ri dq n a cast iron frame. he e disks are fit ed with | Fie. 4 minutes will be enough. When the mixing is completed, 
welve blades, which cut up the bars placed in two inclined ttl ls to anv old square box fora mould 
ns i 2 ania. © a il it = lnoad pour ol ve Liquid soup into any old square X Tora mouk 
pers ane low 1@ shavings to tall lnoto a bOX place sufticient!v large to hold it, previousls dampening the des 
derpeath the mill highly compressed state out of a small opening in front of | wiih water so as to prevent the soap sticking. Wrap upthe 
The soap now reduced into shavings is next ground or! the machine, and delivers the paste in a kind of endless rov box well with old blankets, or, better still, put it in a warm 





pounded Lan B grinding mill worked oF steam, as shown in ing os sliver, remarkable for its neat form and its lustrous place unt } the next dav, when the box will contain a block 
Fig. 2. The object of this operation is not merely to obtain | polisb. This machine has, however, been supplanted to of 130 Ib. of soap, which can afterwards be cut up with a 
some extent by the Kneading mill shown in our Fig. 5 lhe wire. Remember the chief points in the above directions, 
latter, though entirely different in its construction, fulfills | yjjeh must be exactly followed. The lye must be allowed 
to cool. If melted tallow or grease be used, it must not be 
more than warm. The eract weights of deuble refined 98 
per cent. powdered caustic soda and tallow or oil must be 
taken: also the lye must be stirred into the grease, not 
vreause or oil added to the Ive If the grease or tallow used 
be not clean or contarcns salt it must be ** rendered,” or puri 
fied, previous to use, that is to say, boiled with water, and 
allowed to become bard again to throw out the impurities 
} Any salt present will spoil the whole operation entirely, but 
discolored or rancid grease or tallow is just as good as fresh 
for soap making purposes. 
| Ifthe soap turn out streaky and uneven it bas not been 
thoroughly mixed. If very sharp to the taste, too much 
oda has been taken, If soft, mild, and greasy, too little 
soda has been used. In either case it must now be thrown 
into a pan, and brought to a boil with a little more water 
In the first case boiling is all that is necessary; in the other 
instances a very little oil or a very little more of the double 
refined powdered caustic soda must be added to the water 
These things will never happen, however, if the directions 
are exactly followed, and after the soap bas been made 
several times with the experience thus gained, the process is 
extremely easy, and the result will be always a good batch 
of soap. Beef tallow makes the hardest soap, mutton fat a 
rather softer soap; of oils, cotton seed is the cheapest and 
best, but the soup is much softer, lathering very freely in 
deed, Ordinary household fat or dripping will make a 
nice soap, and in many places can be obtained at a very tri 
fling cost, and in exchange for goods sold, Such grease, 
@ however, must be carefully examined for sa/t, which it often 
contains. It will be evident that any smaller quantity of 
soup Can he made ata time, according to the above direc 
tions, by taking the ingredients in exact proportion. It i 





1 homogeneous- paste thoroughly well mixed, but also to 
secure an intimate combination between this paste and those 
coloring and scenting ingredients, etc., which it may be de- 
sired to assimilate with the soap; a soft, unctuous-and well 
bound paste is thus obtained. This crushing mill consists not advisable to make more than double the quantity pre 
of four granite cylinders, set in pairs one above the other, Fig, 5. scribed, as it is difficult to work more by hand. By making 
so that the four grind from bottom to top. After the soap successive batches, however, a single person can make two 
shavings are charged with the scented and coloring matters, , , , ae tons of soap in a day simply with apparatus (pans, ete.) ob 
they are deposited by the attendant into a hopper, whence the same functions as the preceding machine, in addition {gingble in any household, — 
they are taken up between the first and second cylinders, '® delivering the squares ready cut to any desired weight By adding a few drops of essential oi] just when the mix 
und so ground for the first time, By a differential rotary which additional operation was formerly done by hand lt is completed a toilet soap is produced. Oil of mirbane 
is by the aid of this last-named machine that the perfumery . Hifgeial almond oil) is the ¢ heapest, but the perfume is not 
trade has been able to suppress many repeated and costly nearly so pleasant as zeal almond oil, citronella, or oil of 
manipulations, often taking up five or six weeks to perform, (ijves If made with clean crease or tallow or light colored 
oil, the soap produced is quite white. 

Sometimes a little coloring matter will make the soap sed! 
better, although of no better quality. Half an ounce of 
bichromate of potash dissolved in the /ye will give a green; 
1 lb. of palm oil melted with the tallow or oil, a yellow 
color; or a good brown can be got by burning !5 lb. of sugar 
in a saucepan until black, then dissolving it in a pint of 
water, and adding it to the melted tallow before mixing. 

A very cheap and good jelly soft soap can be made with 
the above soap. Take 5 Ib. of the bard soap, crush it down 
or cut it up into as small pieces as possible; put this into a 
pan or boiler with ten gallons of water if a strong hard tal 
low soap; if an oil soap only half the quantity of water(five 
gallons); just bring it to a boil, and stir well, to thoroughly 
dissolve all the pieces of hard soap; pour or ladle it into any 
can, tub, or barre) that is tight, and leave it to cool for two 
or three days. This will give about 80 Jb. of jelly soft soap, 
it an exceedingly small cost. Of course, if made from 
colored and scented hard soap it will be a colored and scented 
jelly soap. This is a good way of working up the scraps 
and bits of soap after cutting up. It can be sold with a good 
protit alt a very low figure, and often as a substitute for 
regular soft soap. It isa very different article, however, to 
a real potash soft soap, which should invariably be used tor 
washing woolens. It is possible to produce this real potash 
soft soap in the cold by a somewhat similar process to the 














above 


M. Izarp recommends the following plan of stripping 
photographic films from glass. Make a solution of rubber 
in benzol, and coat your negative with it; when dry, apply 


second time it is similarly passed between the third andj and of thus rapidly manufacturing toilet soaps in large a film of collodion, yet another of rubber, and finally. 
fourth cylinders, and again crushed. This top roller is so| quantities. This kneading mill consists of a mechanical another of collodion. A narrow strip of black paper is then 
constructed as to be able to deliver the soap paste it receives pestle. which rams or beats down the soap paste into a cemented to the margin of the plate all round, and this, 
into the forementioned hopper, so that this grinding opera-| metal cylinder. Beginning by extracting the air contained when the film is dry and is stripped with a penknife, makes 
ion is repeated over and over again till the attendant, by ‘in thi. paste, increased pressui pplied thereon forces the a suitable frame ; 


t 





motion the soap arrives automatically between the second 
ind third cylinders, and after being thus ground for the 
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APPARATUS FOR CLEANSING OIL ood cover which closes the cylinder. A laver having the 
} , of O° inch. consisting of coarse gravel or small 
Put q ton How ' ur wn “ bien ' ed I Iryggments « porcetain of lass = put into the bell vessel, 
ling machinery be cleansed % las been spoken of hitely It ond on top of this there is placed sulphurous iron in pieces 
eve lof our technical journals, and we call the attentior havin hout the size of a pea Finally, somuch diluted 
pot prontadiied er bee ag ee ay woe vee ee ulphuric acid is poured into the cylinder that when the tap 
essfully accomplished — le osed and the bell-vessel immersed the cylinder is filled 
Phe nventor \ Aoeline ol Nie! “ ewes ne rly ( he brim W hen the top is opened the sulphuric 
onstrated ex ment ly that 50° pe : I may b | ters the bell-vessel and the development of gas at 
ived by th e of thi ipp itu | | mv be used nce begins. bat after the tap is closed. this development 
in vreat quantity n iin i nachimers mien ill f anti molw until the ulphurik wid Is forced oul By 
ent the latter from ring out, and the oil can be cleans. || 1 is tit iver of gravel any direct contact between the 
d at small expense. land the iron voided, and an accidental development 
Our fl ure ho une ipparalus In ' ts ural ts cannol ke plac li order to use he ipparatus 
Its construction onlin tot in nly necessary nthe tap. If, by a forma 
Che dirty oil UL to the nse rund run | \ . . 
vstals of sulphate of iron, the outlet openings 
hrough the pip to the partit Phe tlowit hould be tilled up, it will be sufficient to place the bell 
— , ston t thr h : | _ Tn the ‘ el hich can be easily taken out, for a few m ites 1D 
it hich met hic y j fir 
: j hile Ras | » -_ “al j Tin v ter ; , 
+] | } : Mr. Kihler apparatus is we lt adapted tor the use of Ia 
7" b the (uo . toric nd if connected witha suitable outlet tube can 
ACD Ras tin 7 ain Se Be lt tor the detection of arsenic 
mainin tirt l m hee rT) h yartit } 
hiough the pipe nto th rit I here are 
DEVELOPMENT OF GELATINE PLATES 
ha 7 ty W. T. WILKINSON 
q Q M \ ence vorking the gelatine process le by 
“AS Ly) 'v lodion, and by a car d wide ex 
“ ' | york of others in gel ‘ mis confirmed 
rininty) that even leavir k Xposures 
‘ ” s good results can be wot ! ehatine s 
| ess, even when working it i s most sensi 
y | ‘ 1 \ ible condition, so that when the immense 
| 0 | Iver of shorter exposure is considered art llowed 
, | bee lightest doubt exists, that f com 
et 7 ¥ cial ‘ ipliv, the elatine process is the best: but 
} nal there , it to get the highest quality of result 
e wh elatine sintl Highest degree necessary that care 
AY | i | telligent manipulati be resorted to, remember 
Vo Wg i ' ' vamining the beautiful thin negative hat what 
ly } thie Ch n Ist | hickness TnaKe i 1 ne 
nd also that : process of nly about 
i ’ ‘ | ae nad is stantly i mproved 
hi lity of result and ease f working, while the 
% fr ii lodior thirty years old, and is practically in the 
, =; t liti hen tirst introduced, proof of which ean 
t } " ’ il of my paper dad before the South 
re | | ~ INTO titled Archer Process 
-~ __f? V ‘ i o msider he vest mneans 
a ari 7 ' ute s to wet the best results 
w |g 
P | \ | er x ile elope ulte i 
S n i ‘ celvable I 
| ’ ’ sion that Cust 
t Its possil hat tl ehlutine ite Is 
— ~~ A — vil hen ferr xual ised as the devel 
- \N ass f t imave This « ms not been al 
t v. but atier careful comparative experiment 
two boxe ind hich ] | , hy al fault being the impossibility of tht a il in 
ne; the ONES Ee ' ch ! " hts pecially discernible wl ) es of bite 
! n ill hiro ;w whward 1» ve o be rendered.* 
nad om inward n ith verte \ ! xalate being wantin we vil proceed » «nt 
1. it ected in ana WT through th u he best method of usingsthe alkali ‘I 
The cirt hich ha » dep ed ' litferent par \ careful perusal of he str I : t by tl 
tion me be ff through th ind The tub ifferent make or use With their plate vbibit ‘ . 
nd p ir pip ! , Litt nt partit lerable amount of ingenuity framin t developin 
Phe cle n Hl be don d with better adva ul that shall be (apparently) different fre hat re 
ave if the " il hil armed (from 77 115 | m led by a rival; but when reduced yper, side 
Therefore ' ! | nn j ha , ll be found that practically all are very uly 
vhich h liaine rf MOU f an inel I tik 
umption n which | Lin maratus Some makers aver that pvrogallic is best key ars 
er mall, a o admit it nm tin ut ud dissolved as required, recommending the opera 
time It may ever i with if ppar r to weigh out in small quantitic s, or to wuess the 
placed in a w n mn Ch | ’ ' t for each plat Both these plans are bad it inci 
tration furnishe | yout GO Ibo of pu ce om il ¢ first instance, pyrogallic is difficult to weigh oat 
n the ol used for nu ' ‘ ) i juantities with any degree of certainty nd in th 
mal t t 1 rich m i | Ch \ I bY nO nmMount of practice cau the proper ar in 
efu wv dit ni m | nonth. and the refill ) uessed tO iN ibsolute certainty besides which, a 
pe with tton jone about as often . vote vrogall IT mened deteriorates as rapidly dry 
naqueous solution, while there is the chance of Introqau 
" lirt w Lo y in tl lark room 
APPARATUS FOR SULPHURETED HYDROGEN Leaving the pyvrogallic, we will consider the restraine: | 
Mo- 1” apparatus used for the development of sul . rato Some MaKe irect the aXTUr c ami 
vba vel nare only practical ntinually in ou ‘ ' Oleic sed In drops, oul = oe , 
ith ily one which may be herw mployed t juan , a Manis very UnCeral y u 
Kipp & Moh xpen Mr. Max Kiihlet wae Over, 2 pe 3 
be n \W Wilhelmstrasse 50, ha nstructed an | i wire : deratlo ‘ he above . nts fully met 
us which may be easily put together and cleaned, and after OY '™ rmula published by Mr. B. J. Edward This for 
-s mula is suited for all kinds of gelatine plates The pyro 
illic Keeps well; it L have some now, three months 
A i viich Ves . ’ tive = fresblv preparea 
olut Chere is all the requisite latitud sides abso 
ute certainty as »resuit 
lo prevent nfusion, it will, perhaps, b s wi O wive 
i riginal formula, which stands thus 
Sy Vo. 1 
P illic acid ime 
: Givyvcerit ° 
Spirits of wine (methylated ‘ : 6 ounces 
Sulution Ne 2 
Liquor ammonia O°8s0 ca mune’ 
Bromide ammonia or potassium, 60 grains 
Glycerine ue 
Water 6 ounces 
Solution D developer 
Solution No, 1 sae . | ounce 
W ater . +. 15 ounces 
Wlution A (accelerator) 
Solution No. 2 ° cee eae 1 ounce, 
Water 15 ounces 
l'o use for a properly exposed plate, take equal parts of 
it is used may be left at rest for an indifferent length of time ch solution D and A In solutions Nos. 1 and 2, white 
without needing any re ’ irther use [ts parts are guvar or honey may be substituted for the glycerin 
so completel itted in ich T hat it is impossible for [be proportions given above for a properly exposed 
the gas to escapr ‘late leave nothing to be desired, unless the plate be apt 
lhis leW apparatu vhich I cted in the fashion {to give thin flat images, in which case solution D will be best 
Mf Dodberciner latina i n i rat mVvIn mpounded of 
i height of at least 7 he ] rendth i m 2 to 
nches, in which a b haped uspended rvin No. 1 2 ounces 
or the reception of sulphuro t This vessel reaches Water 14 
wn to about 0°6 inch n vw bottom, and it weK IS A still being the same On the contrary, when the density 
mnected with a perf lass tap, which can a ; a ; 
iny tim ) ily noe l it buck rhe bell itself _ , ' nembered. is the personal opinion of the writer 
vhich itlet oper I uspended from Ep N 
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is likely to be too much, as little as half an ounce of N 
to 1514 of water mav be used By thus modifying the 
vallie solution, any desired degree of density may be ob 
tained, and, as to the exposure, the solution is regulat nN 
the same manner by using less or more as the exposure As 
been long or short 
ro develop a plate the exposure of which tt is ntiei 
pated has been far too much or is very uncertain, it i 
laid in a dish and covered with the requisite quanti f 
pyrogallic solution mixed for weak plate with (say 
ounces of solution; now add one drachm of solution A nd 
allow to act for a minute or twe epenting the dose until 
the image begins to appear. When the image begins to appear 
the dish may be covered up and left for five or ten minutes 
when, on examination, a good negative will be the result 
A more elaborate method, and, perhaps, more reliable 
make up solution No, 2 in two solutions, keepit he a 
monia and bromide separate uting the concentrated u 
tions as usual with water, and then gon caution 
work. addi: he full quar v of bromide to the pyi ‘ 
but only adding sufticient of the dilute ammenia t i ‘ 
action, thet iving the result to time Under expr 
plates can ln imaged by a reversal of the be thon 
using solution D weak, as directcd for Cense ite ( 
using double the amount of ammonia solutior bron 
but always it dilute state Do not be Urry ‘ 
plate time d, if you are impatient, cover up the } 
iway i mie your return you ! ut bar better 
esult than if vou had tried to hurry the proces 
Po develo; eture, containing violent. c x 
equal parts f D and A, and add five mes the 
‘ I we the ate in, and give about half an | 
ni I hed ip 
After tl e |} et roper! veloper he next 
lace Is ell h 1cK nad tf I ne her mie ‘ 
lerably sti ‘ ‘ | The tier { 
this soluti re ty ( s ul pst tril 
the ubsequent sh ne 30 cl I 1 hie 
the remainir pyre Ic from the developer, and avotle d 
tuined shadows. The time of immer mmaterial 
lor is no 2s than three minutes are llowed After 
Washing, the plate 3 removed »> the hyposulphi for 
- the strength of the hyposulpl ather mportant 
s if too strong, the film will | nd if too weak, the 
‘ f mersion s 4) Uy Pou tural nN t 
best strength. If any tendency to frill be suspected 
late ht to be immersed in a solution of chrome ul 
upon leaving the hyposulphite bath tter this h tl 
roughly under the tap, and then place rooved 
containin lean Vater, which reht t ‘ tant 
changed for three or four hours Now if, after rinsin 
weak solution of cyanide be flowed over the film, an ‘ 
washed off, the image can be easily and readily intensitice 
y means of pyrogallic and silver 
Some photographers complain of the difficulty of vet 
sufficient density in their negatives; hut, if care be usc 
nd attention paid to the strength of the developer d 
fter developing the first of a batch, lit rom re ke 
uught to be experienced in getting just the proper n ! 
of density If, however, as may sometimes happer 
egative is not dense enough, if only a little be requi 
vrogallic and silver will give it; but if the lack of da 
he considerable, then Edwards’ formula for mercury 
fier is the very best that can be used. Do not o1 
ccount (except for copies of drawings, ete.) use the iD 
bleaching with mercury, and then blackening with an 
yniia, as there is so little latitude that the best ‘ 
ifficult to attain with the mixed mercury, potassiur ind 
hyposulphite solution. The color of the negative afte: 











nersion is so nearthe old collodion color that it is casi 
managed, and, if ot ised too strong, is perfectly der 
control 

With careful manipulation elatine negative need never 
he ined; but as it sometimes happens that they ¢ 

iined, especially in intensifving ill be as wel cr 
1 that one of tl stremed hit i ‘ ( ne 
vhich most ¢ ill be found eftiexe 

fresh hyposul \ eak solu ! r i 
cid in alum wat will als emove stal Waesl n 
f cyanide in alum w r will ver st ( 
tracted from sensitive per Phe most obstinate staims ew 
be removed by using a mixture of common salt and sul} 
ric acic® as directed by formula published the Ver 
hort time back 

When this paper = projected, L intended to vive ome 
count of the characteristic lifferent makers : 
nd with that mntentio rocured from various ces, la 
plates by Wratten and Wainwright, Rouecl 
Swan, Fry, the Britannia, Archer, and Bennett. Each plate 
wis exposed in the st io as rapidly as possible wo cartes 
meach; but the result was that all plates in th rket will 
ive good negatives oviding care be kel ~t en 
ntclligently, and if resh batch does not ve the nie 
results with the same developer as pre Ss one ! 
he developer to suit 

In conclusion, | might mention that it is not necessars 
ise a fresh lot of developer for each plate, but hat I 
vunces will develop at least six plates, when done one I 
the other iso, that overdense negativescan be reduced by 
1 weak solution of perchloride of iron, followed, ter thor 
ugh washing, with hyposulphite; or else the negative may 
be bleached by immersion in a solution of bichloride of 
mercury.—Photographie News, 


THE FUTURE OF AMERICAN COTTON MANU 
I 


FACTURE.—THE POSSIBILITIES OF SOUTHERN 

WATER POWER 

IN a communication from Atlanfa, Ga wed October 
31, Mr. Henry N. Meigs writes as follows to the New York 


Herald: 


There are now some 10,000,000 cotton spindles operated 
n the Union. In the year 1900, oniy nineteen years away, 
there will be 20,000,000 needed, because the “jnerease ! 
| opulation and of « xportation of American eoods will de 
mand them. The population, as ascertained by the recent 
census, is, in round numbers, 50,000,000, In 1870 it was 


38,000,000—an increase of thirty-one and a half per cent. 1D 
ten years. The same rate the next tw 
decades will make it 85,000,000. To sustain this estima 
let me suggest that from 1790 to 1820 and for 
ing period of thirty years the ** C 
Census ” shows an average increase of over one hundred ana 
forty per cent. This ratio applied to the £8,(.00,C00 of 18% 
gives us over 90,000,000 in 1900—thirty years later 
appears that twenty Years hence we mity expect 1 popul 
tion nearly double that of the present year 
tained. Even if this estimate of popniation fails the increased 
tendency of the 


oft imereause tor 


each succect 
mpendium United Sta 


is just 


people toward manufactures will compen- 
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-— for the smaller number of the population. Will not 


two pounds of cotton goods be required from United States 
mills in 1900 for one pound vow produced ? If this is cor 
re (10,000 of spindles will be required 

During the interval of nineteen years most of the spindles 
now in use will be worn out or otherwise destroyed Let 
s iv that 5,000,000 tnust be re place ad and 10,000,000 more 
must be supplied—in all 15,0 0,000, with all their preparatory 
ind lowing tmachinery—betore the end of this century. Is 


this extravagant ? I think not One-half of the 7,000,000 at 


work in 1870 were operated by steam, the other half by water 
yw The Ki sancial Chronicle ve ports the home consump 
tion Lust vearat 1,800,000 bales, averaging 481 poonds each 
rl equivalent to over 865,000,000 pounds If the ratio 
f 1870 has been maintained some 430,000,000 pounds have 





‘ manufactured by steam in 1879 and Is80. Is this eco 
ym 1’ It pavs, certainly; but does it pay as well as with 
iter power ® The requisite power for 1,000 spindles, with 
) is been variously estimated at fifteen to twenty-five 
! owe! As all speeds have been accelerated since the 
int wtion of the American ring spindle, let us take (in 
mt the ratio of twenty horse power For 20,000,000 of 
pindles, with looms, this ratio demands 400,000 horse 
pow t 
COUNTING THE Cost 

The steam engines of the country will average, L suppose, a 
col np ne Y pounds of oul per horse power per hour 
or }0 pounds per ivot n hours ork \t this rate there 
W ‘ d 24,000,000 pounds of coal daily, or 12,000 
to mount of duty required. | suppose the 
i ‘ ostof coal will be $4, to cover prime cost, freight, 
r ibo Istorage. Here we have a charge for steam 

f T SIS O00 per day vi for a working vear of 312 
i S15,.000,000 Add » thi he wages of engineers 
en, and laborers to handle the coal; the excess of repair 

f engine r that of turbines: the excess of oil re 

i ] i ire uflicient for a turbine of 100 

) t iki izhty revolutions per minute); the 

I f engin the unavoidable outlay for engine 

| boiler houses and stacks, and the somewhat increased 

i ! r na eems that $15,000,000 is a low esti 
1 al cost of steam power for 20,000,000 of 

ith loon What would be the cost with water 

( \ f Augusta, Ga, has built a magnificent canal, 

shes me 12,000 horse power, with capacity of 

( ( tthe annual charge of $5 50 per horse power, 

t ‘ el rse power per day One hundred horse 
r on this canal will cost a manufacturer $550 per 

un. This splendid climate, with cheap building 
rials, abundant and cheap labor, teachable, tractable, 

r employment, and utterly unacquainted with 

xt * and State taxation—three-tenths of one per cent 

- duced rather than increased, for the State finances, 
most satisfactory condition, Georgia has floated 

ur per cent bonds at par, a financial feat, | believe, not 
ed by any other State. Manufactures are firmly 

ished there and very remunerative. Stocks are far 

par At the water rent fixed by the citv of Augusta 


100,000 horse power estimated would cost $2,200,000 in 





tead of $15,000,000 by steam. asaving of nearly $13,000,090 

pnual nd of $250,000,000 in twenty years. If these 

é ites are even approximately correct there can be no 

dou the greatly superior economy of water over steam 
cr, 


RESOURCES OF THE SOUTH. 


Water power abounds in North and South Carolina, Vir 





ginia, Georgia, and Alabama, and is to be found in other 
Southern States At Augusta the supply can be doubled 
hen needed At Macon a similar canal is practicable 
Near Columbia, 3. 


h can furnish an immense power. 











( magnificent power. At Atbens, Ga., and in its im- 
diate vicinity there are numerous falls of great capacity 
\t Tallassee and at other points in Alabama the falls are very 
( Che Chattahoochee River, in this State, falls 112 feet 
distance of twelve miles, with the successful manufac- 
city of Columbus at the lower end of the falls. Here 

ie celebrated Eag ind Phoenix mills, a pride to the 

itv, to the State, and tothe Union. The river, rising far 
mong the mountains of Upper Georgia, affords many 








dmirable sites along its course, 
Tallulah, in Rabun county, fails 450 feet in one mile 
e Tallulah Falls, so well known for its picturesque 
( y and for the sublimity of its ** Grand Chasm,” The 
James River, in Virginia, hasa great fall as it flows through 


iat famed valley where Pocahontas and Captain Smith wan 
ered, before Hargreaves invented the upright spindle to be 


driven by steam or water power. Many of your readers have 
seC1 nd admired the beautiful rapids at Richmond, Va. 
The Oostenaula, Etowa, and Chickamauga rivers in Upper 
Georgia all afford water power. At Tangipahoa. in Louisi 
na, lu rstand there is a very fine power. But there is 
enough for all perhaps, a hundred years to come The 
[ m will certainly need the 20,000,000 spindles by A.D 
1900. Where shall the new mills be located? There are mills 


in the South that receive cotton loose, ** in the seed,” in two 
! ur horse wagon loads, direct from the fields; weigh 


on gon scales in the mill yard (as you do hay), gin it in 


the mill and convert itt into yarns immediately. I have 
ften seen ‘* seed cotton ” received in this way in the morn 
ing and spun into faultless yarn before night. This saves 
the trouble and expense of baling. Even when baled it 


ches the Southern spinner in the loosely packed planter’s 
ickage, not after compression (for shipment) under a pres- 
ure of many hundred tons into a bulk one-fifth that of the 


planter’s bale, in which state it remains as hard as a board 
r six to twelve months before it reaches the distant mill. 
Can any one doubt that the Southern spinner may safely 


part of the vioient and destructive ‘* beating ” 
i is necessary to the Northern and foreign spinner to re- 
life and elasticity of fiber which have been 

jueezed out of it by the gigantic compresses of the present 
day’ So much for Southern water power, as compared with 
steam, There is much of it north of the Potomac, but much 
more available here, at the cotton fields, and never impeded 


Vy ice, 


spense with 


store that 


THE COURSE OF PROGRESS 


Northern manufacturers excel us now in design and 
ind weaving skill, and wil long continue to do so; 
the manufacture of the heavier cotton cloths and of 


the lower numbers of yarn we are firmly established and per 





ly successful, as the extre mely sulistactory dividends 
m many Southern mills sufficiently attest Northern 
iVers vive up to us the heavy goods and buy annually 


dreds of tons of Southern yarns. Why is this? Simply 


eCause We Cun spin as well as any other spinners, and mor 
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cheaply. If it were not so would these skillful and thrifty 
people buy of us? As we increase the production of yarns 
more and more mills will be started North to consume them, 


ind as Northern weavers learn more and more to depend 
upon us for their supplies we will, before long, be 
spinning finer numbers of yarns, and then the spinners 


of the North must go to 80’s and 100’s. We will soon, prob 
ably, compete with the North in manufacturing print cloths, 
to be printed there into the exquisite calicoes they now 
tanke Finally, we will commence spinning fine yarns for 
exportation to Europe 

lhe great impediment in the way of immediate and rapid 
progress is the poverty of the people, but this is rapidly 
passing away, and we will be able to take a respectable pot 


tion of the new spindles that will soon be needed, Before 
the end of this century the Southern States will present a 
very different aspect. With such advantages as we have 
the story is not near told) is it not strange that the vast 


iccumulations of wealth, North and East, and in England, 
d find their way to this favored region, which lacks 
nothing but capital to create a manufacturing industry in 
this line that will not only be very remunerative, but will 
add to the glory of the reconstructed Union and make it yet 
more signally the ‘‘ wonder of the nations?” Hundreds of 
thousands read your bright cosmopolitan journal. You can 
reach them with sound suggestions on this important sub 


Oo not 


ject. Can you accept the views here suggested? If you 
can, send them abroad, East, West, North, and South and 
across the waters,” and let us see these magnificent! 


streams, pow Wasting their wealth of power in the Atlantic 
and the Gulf and made to minister to our pro 
gress and the progress of the American people. 


harnessed 


MESQUITE BREAD. 


\ COMMUNICATION Was lately read before the California 
Academy of Sciences, written by Capt. J. A. Mellon, of | 
the sloop Southwest, Colorado River, who furnished cans 
containing seed of the mesquite tree, explaining that the 
screw bean bears two cropsa year, the first ripening in June, | 
the tree being in bloom for the second crop at the same | 
time. He had a wheel on his craft made from the wood of | 
the serew bean, and it acted admirably, as it did not check, 
und it shrinks very little, although exposed to the sun. The 
Indians depend mostly on the mesquite for their supply of 
winter’s food. He sent a sample of the bread they made | 
from the fruit. When the bean is ripe they collect it in 
large baskets, and pack it to the nearest point on the river 
where there is a ledge of rocks. In all those places they 
have mortars formed by grinding into the ledge, and there 
the old squaws work pounding it up, moulding it in bas 
kets the sunfor winteruse, Their loaves | 
sometimes weigh twenty pounds 

When the crop Ul harvested they build a platform | 
about three feet off the ground, and store it away until their 
pumpkins, and melons are gone, when they draw on 
ir mesquite bread. The beans are also used as horse fe ed, 


ind drying it in 
Is 


rm, 


the 


and at the mill it sells for three cents per pound. When 
there is a scarcity of hav, barley and beans are the food 
ind when hay is plentiful beans and hav are the fodder, and 
the teamsters say it wears first-rate. Ile believed that the 
<erew bean would make the finest of treenails for shi) 
building, as the longer it stays under water the tougher it 
becomes. He did not think it would grow north of 38° of 
latitude on this coast, and on the Atlantie not north of 80 
In good soil sarapid grower, and he thought it would 
make wi hedgwe plant, 

Dr. Kellogg called attention to the durability of the mes 


that he had been in a building 
which had stood almost a century, and the wood was per 

fectly sound, It partoek of the nature of our firs, and, al 

though the wood was somewhat brittle, it was, when dried 

very id. The mesquite furnished the very best kind of 
virders for internal structure. Dr. Englemann, of the 
United States Forestry Commission, who was requested to | 
dwell upon the peculiarities of the mesquite, stated that he 
had just returned from the southern part of Arizona, where 
he found extensive woods of the mesquite tree, miles in ex- | 
tent and breadth, south of Tucson. There the trees were | 
larger than is generally seen, some of them being a foot, | 
ind even two feet, in diameter, and something like thirty or | 
forty feet high. They had the aspect of the willow tree, | 


quite tree, and explained 


rig 


but he would compare them to the olive of southern Eu 
rope, Straight stems were very rare, they being very much | 
inclined to be crooked 


Che Mexicans managed to cut posts or timber of eight or 
ten inches in diameter, and ten feet long, which they sold in } 
lucson, Where they were used in building, proving almost } 

destructible and unaffected by moisture. They were used 
as virders over openings, such as doors and windows. They | 
ure very durable, as was proved by the fact that mesquite 
timber w found in those ancient dwellings on the Gila 
River, the prehistoric dwellings well preserved. The wood | 
was very heavy, and was the best for fires that they had | 
there, and probably in existence. It afforded very little 
~hiacke nal the ound beneath was covered with grass and 
low herbaceous plants 


us 


OAK AND CACTUS. 

Some beautiful elongated acorns had been presented to} 
the society, and some of the members requested Dr, Engle- 
mann to make »ome remarks on oaks. He stated that it was 
well known among carpenters and wood-workers generally 
upon this coast, that the oaks here are quite inferior to those | 
of the East. There was only one species here which was | 
really of any value, and that was a species of live oak, which 
was very hard, heavy, and durable. There were four or five 
species of white oaks upon this coast, but none of them are 
equal to the Eastern white ouk, There were ten or twelve 
The president noticed that speci- 
mens of the xoxtoe had been donated. It grew rapidly, and 
it was only troublesome when it began to decay, giving the 
drinking water a very unpleasant, if not unhealthy, odor 
Dr. Parry handed upa sample of cactus grown in this coun 
try. Dr. Englemann was again requested to say something 
about the cactus. He complied by stating that the caet/ are 
found a foot and even two feet in diameter, and from 30 to 
60 feet high. The wood js distributed in separate bundles, 
which are as long as the cactus itself. These sticks, more: 
or less round, are two inches in diameter. The Mexicans 
cut down cactus, and allow the fleshy or pulpy part to 
decay, collecting the sticks which are brought into Tucson 
by wagon loads, and used like laths. They are very strong, 
usually do not break, and last almost for ever. The cactus 
itself was much more common than was generally known, 
the hills around Tucson being covered with them.- 

d Seie: tific Press. 
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TAR-OIL LAMP. 


Tue gas-oils and tar-oils which contain a great deal of 
carbon, are used very little for other purposes, but make 
very economical burning material. 

The inventors have discovered a device by which the 
light of the oil flame is made brighter and more 
awdvantageous, This device consists in leading through the 
flame a stream of steam, which furnishes the quantity of air 
necessary for the combustion and produces at the same time 
a chemical effect, which consists in decomy osing the steam 
at a high temperature and in the presence of carbureted 
hydrogen, thus forming a mixture of gases which secretes no 
carbon and gives an extraordinarily clear and bright light, 

The lamp can be placed wherever steam can be had, and 
if used in free air must be placed in a lantern 

In placing the lamp it is necessary to be careful that the 








dish-shaped burner is horizontally mounted, so that the oil 
in the dish is everywhere of the same depth. The oils used 
in these lamps are much less inflammable than coal-oil and 
are perfectly harmiess, though used without wicks and with 
out chimney 

The steam must be as dry as possible, and there must be 
an arrangement for carrying off the condensed steam or 
water. The oil vessel holds about 30 quarts of oil, and this 
quantity is sufficient for even the longest night. First, by 
opening the tap three-quarters of the burner is filled with 
oil, after which the tap is closed. A small quantity of coal- 
oil has to be added to the oil in the burner, as the tar oil is 
very little inflammable. The oil is then lighted and sufficient 
steam to prevent smoking is admitted, after which the tap 
is again opened and more oi) enters 

In using 2¢ Ib of coal-tar-oil a 
candles is produced, and the cos 
ol 


ht equal to about 180 
ubout a third of that 


us. 


APPARATUS FOR CONTINUOUS DIFFUSION, 

Tus diffusor consists of a fixed cylinder, C, and a cylin- 
der, D, which caw be turned by means of the axis, Do, 
und which is encircled by the serew windings, M This 
screw, M. reaches from the line, A A’, to the line, B B', and 
nearly touches the walls of the evlinder, ©. The walls of 
the cylinder have cight hollow ribs. in which eight rods, G, 
are movable. To these rods tin plates are fastened at their 
side, 1, their sides 2 and 8 clesely pressing toward the wind 
invs of the screw, M. and the side, 4, touching the wall of 
the cylinder, D. By these plates, therefore, cach worm of 
the screw is divided into eight cells, and seven of these cells 











is 


the eighth, which 


above 
walls, 


lay one above the other and 
formed by fixed separating b, at the cylinder, D, 
above the screw, M The eight plates, 4, lie above the 
cight upper plates, T, By a whole rotation of the screw, 
m, the vessels, T, are slowly lowered to the extent of the 
height of one worm of the screw. If this bas been done 
they are raised again by the following arrangement: 

The rods, G, are fastened to aring, 8. Two cf them extend 
beyond the ring and are fastened to the rods, H, which are 
connected by the ring, I. These latter rods are attached to 
the levers, K, which are movable around the oe, and carry 
weights at the other side of O. By means of these weights 
the whole system of the vessel, T, is carried and pre:sed 
somewhat upward. This pressure is communicated to a 
screw, F, which is supported by the rods, H. Two open 
ings in F, through which the rods, H, penetrate, and open 
ings, a, in m, through which the tin plates, T, enter, make 
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grammes of hydrogen with 16 grams of oxygen ty 
s| form water, the heat of combustion was found to be 69-9 




















By the turning of M and the ascending of T, the shreds required the sp. gr. of the potassic solution should be} units 
which are brought into the ipparatus from above are gra- determined See also “‘ Bunsen’s Gasometric Methods,” 2d| It appears, then, that equal volumes of hydrogen and car 
dually conducted through the seven superimposed cells. edition, 1877, p. 387).—Zedésehrift Anal. Chemie bonic oxide, when burnt with oxygen, evolve very nearly 
The shreds mect on their way a current of water which the same quantity of heat In the following determinations 
enters through «a pipe indicated at d, and which, mixed with ———— oven a wre ia the weights of the different hydrocarbons exploded are pro 
t solution of sugar, flows out at d STEELYARD WITHOUT WEIGHTS. portional to their molecular weights, so thet in each : se 
The upper margin of the screw, M, is atoothed knife, Me AN improvement of the common steelyard, devised by D. | the thermal result is due to the burning of an equal volume 
ind above it there is another toothed knife which is turned J. Tengelin, of Stockholm (German Pat. No. 7,988, class| of the combustible: When 16 grammes of marsh gas (( H, 
together with M, and moved hither and thither in a radial 42), dispenses with the movable weight by making the beam | were exploded with oxygen, they gave 212°4 thermal units as 
direction by the disk, X rhese two knives work similar to itself serve the purpose \s shown in the cut, the latter | the mean of three experiments; 30 grammes of ethane (C,H, 
the knives of a mowing machine, the screw cutting into the may be caused to slide to or fro in a case to which the bear-| prepared by the electrolysis of potassium acetate, gave on 
muss of shreds ings are attached, being provided on one end with a perma- | explosion 3874 units; 28 grammes of ethylene, or olefiant was 
The space between the cylinder, C and D, is made some nent weight, and with the usual divisions of the metric | (C,H,) gave 340°3 units; 26 grammes of acetylene (C,H, gave 
what narrower below B B, by means of two conie perfo- | weight Che scale is balanced when the zero mark just ap. | 315 units. Of the hydrocarbons containing three atoms of 
rated sieves. In these sieves the shreds are pressed togethe1 
wd are removed at the lower part; the water passing 
through the perforations of the sieves flows off through the ) 
tube, N \ 
ON BUNSEN’S METHOD FOR DETERMINING 
FREE OXYGEN IN WATER 
By J. Koenie and C. Kraucna 
THE gases ar xpelled from the water and lected by 
means of the following apparatus (Zelsechritt Aval. Chemie — a 
“ig. 17, p. 20, LS80) Thue this apparatu exceed jatar arate oO} 
ingly easy and « iventent 
The vessels, B and ¢ ire filled (he former entirely, the G 
latter only half) with water which has been boiled for some si 
time so as to be free mai The glass tubes, a, 4 ire \ 
ilso filled by blowing into the flask ind opening the \ | 
pinch-cock, ¢ The | \ ben entirely tiled with \\ 
water which has been ughly boiled, and is free from « J 
air, and quickly connected witha If, while effecting the } 
connection ve close he inch-cock he stopper rene. TENGELIN’S STEELYARD. 
rally spontaneously pressed into the flask, A, the water of 
which is colder than that in B and ¢ Phe tlask, A, is then 
boiled for some time, whieh bri the water in B also to | nears in front of the fixed case. After appending the sub-' carbon the following gases were employed—viz., the par 
a boil, and after opening g, it lriven into the flask, tance to be weighed to the hook, the beam is drawn tbrough | aftin propane (C,H,), the oletine prophylene (C.H,), and the 
When this has taken place entirely or partially the gas flame | the case toward the side provided with the weight, until acetylene allylene (C,H, The propane was obtained by 
is removed from under A In nsequence of the cooling equilibrium is restored, and the division of the scale which | the action of concentrated hydriodic acid on cyauhyérate of 
the water flows back m © into Band A The air which | jg just in front of the case represents the weight of the | ethylene, and was separated from hydrogen by dissolving 
is still present collects underneath the stopper in B, and is) substance Dingle Polyt. J in absolute alcohol. Of the above. 44 grammes of propane 
expelled by opening the pinch-cock, 4, and blowing into the evolved 552 heat units in burning to carbonic acid and water 
flask, © 42 grammes of propylene evolved 506 heat units; and 46 
This boiling and driving the water backward and for rHE HEAT OF COMBUSTION OF THE GASEOUS grammes of lylene, prepared from acetone chlorbvdraté 
ward from A and B into ¢ s mtinued before every deter HYDROCARBONS evolved 463 heat units . 
mination till no more air collects in B When this is Cyanogen gas (C,Ne) gave, for the combustion of 52 
effected the pinch cock, g, is closed, the flask, A, is quickly AmonG the determinations of physical constants, au im- | ¢rammes.263 heat units. In 52 crammes of cvanogen there ar 
removed emptied, md filled entirely with the water under ortant place must be assigned to those which give the ex 24 grammes of carbon Now we have seen that 12 grammes 
examination During this operation « little air always) act amount of heat developed by the chemical union of the of carbon burning to carbonic acid evolve 94 heat units. and 
enters into the tube, a, but by closing g, and blowing au ious elements with each other. Of special interest are therefore 24 grammes of carbon burning to carbonic acid 
into C,a,can be easily and entirely refilled with the de-| the measurements of the heat developed by the combustion evolve 94 « 2 = 188 heat units. But when cyanogen burns in 
vérated water, and when the stopper is quickly placed in’ of carbon and its compounds; that is, by the chemical union oxygen, only the carbon is burnt to carbonic acid, while the 
the flask, a, which bas been entirely filled with the water to | of carbon and the hydrocarbons with oxygen to form oxide nitrogen is liberated. The excess of heat evolved by the bunt 
be examined, on simultaneous! pening the pinch-cock, g, | of carbon in the one case. and oxide of carbon and oxide of ing cyanogen it due in part to the separation of the carbon 
A may be connected with B, in such a manner that not a) hydrogen in the other, from the nitrogen. We have in this difference, then, a meas 
bubble of air enters \ is next heated to a boil, leaving M. Berthelot has lately determined the heat of combustion | wre of the heat which was absorbed ip the union of the carbon 
open, when the air present in the water, mingled with of the hydrocarbons which do not liquefy above the freezing and the nitrogen. ‘The measure of heat so obtained by sub 
watery vapor, passes into B The boiling in each case point, by exploding them in a steel shell with pure oxygev. | traction requires modification in this case for the following 
must, however, not be continued till all the water in B has | The steel vessel, lined on the inside with platinum, is closed reason: That a certain quantity of the heat developed by 
been driven through the tube, 4 (which reaches to its) with a platinum screw, baving in its center a capillary tube the combustion of solid carbon in oxvgen is absorbed 
bottom) into ¢ is then some of the air would also be opening below the threads of the screw, and between them vaporizing the carbon—disappears, in fact, as the latent heat 
expelled. und the conical head, which can be pressed down by a turn of | of gaseous carbon: whereas the carbon in cvanoven 
When the water in B has been expelled down to about the screw into a conical neck, when the gases have been ad-| ready gaseous and (as latent heat) is abstracted from the heat 


the middle of the vessel the fame is removed from beneath 


A, whereby water passes again from C to Band A, while 
the expelled air collects in B, underneath the stopper; as 
soon as A is entirely filled with water the boiling is re 


sumed and repeated in the same manner from 6 to 10 times 
When the air bas thus been completely expelled from the 





nitted through the capillary tube into the vessel. A platinum 


wire is brought through a plug of ivory, asan insulator, into 
he interior, so that an electric spark can be passed between 
the wire and the interior surface of the shell. The vessel is 


plunged into a water calorimeter of the form employed by 
Regnault in determining the specific heats of the elements. 








\ 











water in vhich is very difficult aud can scarcely be 
effected with juantitative accurac \ the flame is removed 
from A, which is allowed to fill itself again with water, the 
pinch-cock, / s opened, und the air which bas collected in 
B is driven b jowing into C, comple uit of B, 
throuzh the tube, d into the eudiomete rhis " 
easily and accurately effected \ certain quan V ol Walter 
is indeed carried along into the tube of the eudiometer, bi 
this serves to d ive the solid) potussa which ntroduced 
in small fi: ents rae » absorb the irbonic acid 
present in the ai When no further decrease takes place 
the volume of air measured, noting the indications of the 
baromet ind thermom In order, in this mixture of 
nitrogen and oxygen, rcle mine re latter 1 concentrated 
solution of pyrogallic acid is employed, which is Jeft in 
contact with the air for several hours, frequently agitating 
the tube 

The level of the pyrogallic solution and the column of 
mercury are measured, and like the water pressure reduced 
to mercurial pressure In calculating the volume of gas at 
0° and 760 mm. pressu he tension of the vapor of pure 
water is assumed, and not that of the potassic solution of 
pyrogalli« wid his assumyr s not quite accurate, as 
the potassic solution has a somewh bigher specific gravity 
than 1, and its tensis less tha ha pure water As 
in the firs se 100 sm " { subiras from the 


punion 





\ delicate thermometer, by the side of the shell, indicates 
he temperature gained by the water, from which the heat 
f combination is calculated in thermal units according to 
he metric and centigrade scales The thermal unit is the 
juantity of heat required to raise 1 gramme of water from 0 
o1°C 

When 12 crammes of irbon, in the form of diamond, unite 
with 32 grammes of oxygen, the heat developed is 94 units, /e. 

ough hea roduced to raise $4 grammes of ice-cold water 
through 1 C. Inthe following determinations the weight of 
he combustible take s proportional to its molecular weight. 
Carbonic oxide being tomposed cf 12 parts by weight of 
carbon to 16 parts of oxygen, the heat developed by the com- 
bustion of 28 parts by weight of carbonic oxide is compared 
with the heat produced by the combustion of 12 parts by 
veight of carbon. By exploding 28 grammes of carbonic oxide 





vith 16 grammes of oxygen, Berthelot found the heat evolved 
68 thermal The number agrees admirably with 
\ndrews—viz., 68°1 units. Carbon burns 
ind does not combine with oxygen | 
carbonic oxide; but since the total heat due 
12 grammes of carbon to carbonic acid is 94 
it due to the burning of <8 grammes of Car- 


to be inits 
that deduced by 
lirectly to « 
directly to 
to the burning of 
units, and the 
boni« oxide, ¢ 
is 68 units, the 
f 


irbonie acid, 


form 


mnitaining 12 grammes of carbon to carbonic acid 
26 units, is the heat due to the 


By ex 


differs 
grammes of carbon with 16 of oxygen 


net nt 
19 


developed by the combustion. But in the « of the hydro 
earbons the combustibles and the products of combustion 
ire in the gaseous state, so that the heat of formation of the 
various compounds can be ascertained with considerable 
accuracy. In the following table is given a list of cor 
bustible gases with their heats of conibustion and their heats 
of formation so deduced :— 


cist 








Gas. Formula Heat of Heat of 
“ombustion Formation 
Hydrogen. . H, 69 — 
Carbonic oxide. CO 68 26 
Cyanogen. C,N; ‘ 263 75 
Marsh gas CH, Sa i9 
Ethaue...... CH, BST 4 76 
Ethylene CH, sl 340°3 —14°3 
| Acetylene. CL, B15 oS 
Propane Cu. 32 6 
| Propylene CH, 506 r 
| Allylene OH, 165 — 45 
In the last column of the table the sign meaus that s« ral ea 
units were given out in the formation of a compound, the s that =o 


many heat units were absorbed in the formation of 


These numbers show that the heat of combustion ot 
hydrocarbon is never equal to the sum of the heats of 
the combustion of its elements. It is less for the 
hydrocarbons of the paraffin series than for the others—a 
fact which shows that heat is given out in their formation, 
and accounts for their reiative stability. The union of ca 
bon with hydrogen in the unsaturated hydrocarbons is at 





tended by an absorption of beat, and this absorption 
greater in the acetylene series, where two carbon atoms art 
joined together by three bonds, than in the oletine 
where two carbon atoms are joined together by t we 
The union of an olefine with hydrogen is therefore 
by an evolution of heat; the reaction between bydrogen 


series 
fonds 


tended 


and ethylene (C,H, + C,H.) yields 22 heat units, and 
the reaction between acetylene and hydrogen (C,H, + H, 
C,H,) yields 45 heat units. —Journal of Gas Lighting. 
CRYSTALLIZED CALCIUM OXIDE. 
By A. LEVALLOIS and 8S. MEUNIER 
A CRYSTALLINE mass, in some parts white, in others 
slightly colored, found on the lining of a continuous lime 


kiln which had been in almost uninterrupted operation «| 
Champigny for twenty-eight menths, consisted partly of 
rounded grains, partly of small distinct cubical crystals 
These crystals, the angles of which were in ; 


| me Casts 
slightly modified, were opalescent and had no action on 
polarized light. When exposed to the air they slowly ab 


sorbed a small quantity of water and carbonic anhydride, 
and when placed in water were gradually dissoived. Dilute 
acids were almost without action in the cold, but, if slightly 
warmed, the crystals were rapidly dissolved with consider- 
able evolution of heai, but no gas was given off. Analysis 
gave the numbers CaO, 96°9; H,O, 19; insoluble matter 
0°8=99°6; sp 32. Probably the crystalline oxides 
the allied metals and magnesium may be formed in a similar 
way Compt. Rend 
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combination. Moreover, the acids of nitrogen set free are| form an open lattice work; so that a transverse section of 
led back into the leaden chambers, where they serve anew | the spaces left between the bricks is always larger than the 


j for the transformation of sulphurous into sulphuric acid. 


internal diameter of the pipe, C. The manufacture of the 


GLOVER’s tower, which was erected for the first time by | Finally, Glover's tower may be considered as a washer in| refractory bricks used in the construction of the tower re 
John Glover at the Wallsend works, near * Newcastle-on- | the sense that it retains the dust coming from the pyrites | quires particular care, in order that they may not be at 


Tyne, fills several roles in the manufacture of sulpburic | furnace 
The sul-| pure acid. 
phurous acid and other gases proceeding from the furnaces | Fig. 1 in elevation, and in Fig. 2 


acid. First, it serves as a condensing apparatus 


) 


where roasting of the pyrites is being effected reach this} It is constructed of very strong lead plates weighing 67 kilo 


tower at an elevated temperature, and come in contact | grammes per square meter, and is supported by a wooden |}, lined with lead | Figs. 1 and 2) 
which is concentrated | framework. 
A represents the furnace for roasting the pyrites and the 


therein with the sulphuric acid, 


through loss by evaporation of a large portion of its water. 


These aqueous vapors are led into a leaden chamber, where | production of sulpburous acid. 





a 















































Phere is thus obtained in the leaden chambers a | tacked by the acid, even ata bigh temperature. 
Glover's tower, properly so called, is shown in | cially important for this purpose to use only the very hardest 
in longitudinal section. 


3.—REACTION TURBINE IN VERTICAL 


It is espe 


| bricks 


Above the tower are placed two wooden reservoirs, « and 
One of these contains the 


i coming from the leaden chambers and which is to be 


concentrated; and the other, the nitrous sulphuric avid 
which has passed through the Gay-Lussac condenser and 






SECLION 














1.—ELEVATION. 
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4.—REACTION TURBINE 
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PLAN VIEW. 

















GLOVER’S TOWER FOR THE MANUFACTURE 


they serve, along with the nitrous gas, for the oxidation of 
the sulphurous acid. The latter acid reaches the chamber 
n a remarkably cool state; and this, asregards the preser- 
vation of the leaden walls, is a manifest advantage. 

Glover's tower is, at the same time, a denitrification appa 
ratus for the nitrous sulphuric acid (as the sulphurie acid is 
cailed which, in issuing from the leaden chamber and pass 
ng through the Gay-Lussac condenser, comes in contact with 

rous gases and absorbs a considerable proportion of them 
This nitrous sulphurie acid is decomposed in Glover's 

wer, by the combined action of the aqueous vapors and 
he sulphurous acid, so ¢ omplete lv that the sulphuric cid 
wing from the tower is entirely freed from all nitrous 








2.—LONGITUDINAL SECTION. 


FIG 


B, Chamber in which is collected the dust which is carried 
along by the gases coming from the furnace. 

C, Cast-iron pipe, lined with lead, for leading the sul 
phurous acid into the tower. A clay pipe, two and a quar 
ter inches thick, is often substituted for the iron one. 

E, Lead pipe for conducting the sulpburous acid into the 
leaden chamber, F. 

In order to prevent the leaden walls from deteriorating too 
rapidly they are lined with refractory bricks—the lining 
being thicker in the lower part than in the upper 

In order to multiply the surfaces of contact of the sul- 
phurie acid with the gases, other refractory bricks are ar- 
ranged throughout the in such a way as to 


whole towel 


OF SULPHURIC ACID. 


which must be denitrified. The acids are forced into these 
reservoirs by means of compressed air contained in the re- 
ceptacle, G@. A small glass turbine (Figs. 3 and 4) serves to 
spread them over the entire surface of the bricks with which 
the tower is lined. The acids flow from the reservoirs 
through two clay cocks into the funnels of the turbines, 
and escape through their inclined tubes that they put in 
motion, and which, in their turn, distribute the liquid uni 
formly into a circular series of cells formed by bricks pro 
perly arranged. From these cells the liquid flows vertically 
through leaden tubes which are fixed in the base of the tower 
and are provided with hydraulic gates. The apparatus is 
so arranged that the sulphuric and nitrous acids unite in the 
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ked tube. and flow out ether. | red heat, and was but slowly and partially changed by chlo 


itrated acid falls into! rine with formation of a sublimate, which was reduced 
ne original black substance by the action of hydroget 


US FOR MANUFACTURING GEL PROCESS FOR THE MANUFACTURE OF AMMO 


MPERATURE WHICH IS BELOW 


NIAC FROM LEATHER RUBBISH BY MEANS OF 




















THE BOLLING POINT OF WATER DISTILLATION WITH CARBONATE OF LIME 
lus ed by ABRAHAM ZWILLINGER, Vienna I - = wen known t chemists that sulphate of 
nis apparatus wive nuch better results than those pre mmonia in be produced from old leather rubbish but 
viou ised lt dvant t im the ets, that the his proce ms not hitherto been used in factories, because 
reutest part of the tin n 0 7 me ent... may | it s beliewed to be too expensive Mr. Hermann Prosch 
’ lire ly lh if mm t¢ tl aT tT lat ' k _ ro Patent t tie trerman Emp re LO,.003 I 
latin | Ww ) " th the team and Februar MSU), [hs ow received a patent tor a 
ith overhente irfvc mere ' ton . me ) h this het il substance nav i i 
tered and that. b qT , - btained fa red b listillin lel wher scrap towethe vith quick 
vith oe unty and ptunlit il " t the The 
nstruction of le copa I ma from ! Thu ams ————————— 
ration Lg 
Vi and A ! he ) eatin ! choot ih } 
f tilled to three irth of it hit albvie o bold Bo.000 at 
Ib of bon Ihe bone il asheedd one ewith ld ‘eS 
if bieh atter ira fl fT i i na T \N 
hen steam lmitted into A bn orderto torce out any ececcece-es — i 
_ 
| E 
i 2 — N r " 
bey x Cae am | —— o— ~~ |) 
7 3) i ) ~od I 
LW \S= 
n “ Fig, L 
=a | 
f ) Yu B* | 
i’ jt | . i » ™ iv | ul f the product thus obtained is quite as 
| L, f vi 1 lus that obtained from the refuse wash water of gas 
Soul L= a = 2 ctori rv from bones, and this proce s much cheaper 
at -¥ . . a than th istial © wcause the valueof the remainder and 
| badd t ‘ dental products covers the expenses of the ma 
| erials used and of the production 
M | —— I etorts are filled with alternate lavers of leather scraps 
LJ na me ‘ ch rf th | latte r having four times the el nt ot 
j 1 of the former) and are then closed by a cover which Is 
} le air-tight by fastening it down with serews and « 
arest nt Intothe vegsels, ¢, d Fig. L. and Fig. I is poured 
j ich sulphuric acid of 30° B., as is necessary to absorb 
mm baad leveloped from the leather These vessels 
re of wood and lined with lead, The vessels, @ and 4, are 
( hat m 1} nail mal them u rougl mon 
3} nad kept woul ' I a val i 
\ } nd of th me j mn | ) ii \ ] | 
yer the rhe ine wal | t t 
mi n i ne Ih t I ( “ 1 
lay SIX tiie it tial ( ! vu tT tlirter to ‘| I 
el mill woul a iM ! ! i i | 
ler ad ne ’ n n it ! T ' it 
macerated DY neun ! i“ } " lie 
eservoir, R, which = h re i i rel ty f 
nean a mip I in m 
re 1 B inall ‘ i ' un 
I the extraction mpl rh latin ected in 
i Monteju VM. and brouch r nto fermentation ae Be. 
vil Vhere it hnden iit win ko rig. IL 
APPARATUS FOR COATING LABORATORY { f t iron and ni nt | : 
POOLS de of cast iron and placed into cooling reservoirs, and in 
ormer carbonateot ammoni rall-water, and tar are ae 
MeTALLI | ma ( particularly those con ted, 
tine of m or steel, which ied im boratories oF In order to know exactly whether the distillation is fin 
ther rkshops wher ( peor ire ol requent occur hea oF ot, the vessels i and , are connected by leans of 
ence. miav be protected mru vith a black shining coa Weber's bulb-tube, the liquid contained in which, indi 
which resists acids and mit titth fected even by a low tes he increase ind decrease of pressure in the retorts 
red heat, in the following manner Llas heet-iron box If the pressure should be too great, the tap of the collecting 
e figure mstructed, lar ugh to hold all the tools ube must be opened in order » prevent the liquids from 
ete., to be coated, and p vided With a | om ot wire ising into the retorts, 
etting Underneath th aced a laver of crushed coal When the vessels have been filled and closed, the retorts 
dlacksmith , ibout one ntimeter deep: then place re heated to a red heat and kept in that condition till the 
ye tools, which must itire'y free from rust, clean ds pressure ceases, Which will be the case in about four hours. 
lished, upon the w The box then covered aud After this the contents of @ and } are putinto. barrel, which 
et on ire Hen can ‘ ) ve off ry furnished with ) he botto When the tar and 
sonstiluen mad the hea nued u ithe bottom of the ii-water have been separated he ormer, Which Contains 
APPARATUS FOR COATING LABORATORY TOOLS. 
OX it ared hen When all evolution of cas has ceased, the carbonate of ammonia in solution, may be drawn off as 
box is allow pire dand the t ure iken lear liquid, iis liquid, and the ec ntents of the vessels, 
mut, and will be und covered with a beautiful ss¥ coat i, ¢, are poured into a flat leaden pan, f (Fig. 1L.), a part 
Non hear, pine é seep in good condi- of the water is evaporated by means of an evaporation 
ion for many month , ces where the air is n- spiral, and the remainder is brought into shallow leaden 
intly mixed with acid vap / menia essels where, after cooling, the salt is deposited 
Chemie The remaining liquid which still contains an excess of 
uiphuric acid ay be Used again 
AN EXPERIMENT WITH SULPUUR 
Sy T. Gross r 
— — 
THE author doubts the mtary character of sulphur —S cs 
heating am ’ f sulpl commercial milk of sul (SS 
phut ind linses i pen . i“ tained a Diack Saal! 
rous m vhich d ’ centrate ilphurie acid, Fig. 711. 
ift inued le to rm a Ly quid After 
dilu ) iphur \ issed into thi yuid 
tne lu | n I pitute ible In ammo Another method for separ iting the iit from the liquid, is 
nium phide ) lution When burnt in to saturate the product contained in the vessels, @ and > 
ul hi rec il ‘ rit hud vyhich was no clea after it has been clarified in the manner mentioned above. 
) Vv inorgan il va iitacked bv oxyvwen even ata vith sulphuric acid, to use sulphuric icid contained in 
the vessels, /, ¢, until ias become perfectly neutralized, 
No npt seems to . rade . ‘ ¢ ad to continue with the evaporation of both products 
vhether phur Was pure o4 until all the salt has been extracted. 
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After the fire has been removed from under the retorts 
ind when these have become somewhat cooled, the contents 
ive taken out and brought int in ulr-tight vessel made of 
bricks, wherg they become perfectly cold. These remaining 
products are finally separated from each other and may be 
used to advantage During the manutacture a great quan- 
tity of gasis developed which may be profitably employed 
for the heating of the retorts 


REDUCTION OF GOLD AND SILVER FROM ORES 
CONTAINING SULPHUR, ANTIMONY, OR AR.- 
SENIC, 

(Patent of the G. A., 10.716.) 

Tue ores, which are reduced to very small pieces, are 
eated in a retort to dark-red heat, and a current of hydro 
en is led through them By this process suiphureted 
lvdrogen is formed, while the arsenic is sublimated. The r 
maining ore, which still contains undecomposed sulphur 


ous Copper, Is ground and rousted Ipor hearth, whereby 
the sulphurous is transformed into sulphate of copper and 
oxide of copper, and, besides, oxide of antimony and tet 
roxide of antimony (antimonoxide antimoniate) is formed 
The oxide of copper is now dissolved cold sulphuric acid 


of twelve per cent The copper is precipitated in this solu 
tion by means of iron. The remainder is treated with con 
centrated muriatic acid in a vessel which is tightly soldered 
viih lead; by this treatment the combinations of antimony 


re transformed into chloride of antimony, and this liquid 
is finally decanted, The remainder now contains 1 the 
ld and silver, which was originally contained the 
If only th xtraction of silver is required, this metal may 
be obtained by dissolving the chloride of silver i i 
imthiosulphate. If both eold and silver are to be extracted 
is done DV a process ol malvama i It oraer t CX 
tract old and silver bv a dry process he dechlorated re 
mainder is mixed with one half of its weight of litha 
nd one fiftieth of its weight of pulverized charcoal Phe 
nixture is molten together ith lend nad stirred ip With 
reen wood, The noble metals are reduced by zinc or any 


ther adequate method 


THE THERAPEUTICAL USE OF THE MAGNET. 

By Winturam A. HAmMMonp, M D., Surgeon-General U.S 
Army (retired), Professor of Diseases of the Mind and 
Nervous System in the Medical Department of the U1 
Versity of the City of New York, ete. 


THAT a magnet is capable of cxereising a strong physiok 
gical influence over animals and even plants is a fact which 
though overlooked or disregarded by physicians generally, 





experiment has definitely established. The reasor his 
neglect is doubtless to be found in the circumstance that 
the promulgators of the science of magnetism in its relatic 


to life have generally mingled so much chaff with the grain 
of wheat that the latter has been lost sight of in the great 
upertluity of the former. 

Several years ago the subject was investigated by th 
Baron von Reichenbach, a man who not only was endowed 
vith profound learning, but was held in great respect by 


Liebig and other eminent scientists. He performed a large 


number of experiments upon neurotic men and women 
nd, though much that he deduced from his rescarches must 
be regarded as not proven, this can noi be correctly alleged 
of all his conclusions. For instance, that the following ob 
ervation is true, any one can easily determine for himselt 
l have repeatedly satisfied myself of its correctness. 

“If a strong magnet, capable of supporting about ten 
vounds, be drawn downward over the bodies of fifteen « 
wenty persons, without actually touching them, som 
umong them willalways be found to be excited by it in a 
peculiar manne “he number of persons who are sensitive 
in this way is greater than is generally imagined. 

The kind of impression produced on these excitable peopl 
who otherwise mav be regarded as in perfect healtl : 
scarcely deseribable; it is rather disagreeable than pleasant 
ind combined with a slight sensation of cold or warmth, 

sembling a cool or gently warm breath of air, which th 
patients imagine to blow softly upon them. Sometimes 
they feel sensations of drawing, pricking, or creeping; some 
complain of sudden attacks of headache; net only womet 
uit men, in the very prime of life, are found distinctly sus 
le to this influence; in children, it is sometimes very 

4 








cept 





It is undoubtedly a fact that experiments such as these 
are liable to lead to very deceptive results. All persons 
more or less under the operation of the ‘‘ principle of sug 
vestion;” that is, of secing and feeling as they are cxpected 
or told to see and feel. But, even when performed wi 
every precaution taken to guard against the operation of 
this factor, phenomena not differing essentially from thos 
ybserved by Reichenbach are produced As an example of 


this, { adduce the following experiment, performed only 
Tew days ago: 

A gentleman, thirty years of age, and by no means of ar 
impressionable nature, by request bared his right arm uy 
the shoulder, and laid it at full length on a table. I thet 
bound a handkerchief tightly over his eyes, and desired him 
to tell me what sensations he felt in the arm. Having thus 
induced him to concentrate his attention on that part of his 
bedy, Lhelda strong horseshoe magnet immediately overt 
the nape of his neck and at about the distance of an incl 
}from the skin. In thirty-two seconds, by the watch, he 
said: ‘I feel nothing at all in my arm, but I feel a queer, 
numb sensation at the back cf my neck.” In about ten 

i It feels now as if you were 





seconds more he exclaimed: 
focusing a sun-glass on the back of my neck.” I removed 
the magnet, and asked him if he felt nothing in his arm 
‘* No,” he replied, ‘* I think not.” 

While he was talki: I hastily brought the magnet ove! 
the top of his head, at same time stroking his arm with 
a paper knife. ‘*I feel vou rubbing my arm with some 
thing,” he said, ** but the numbness has gone out my neck, 

|} and is just on the crown of my head.” 

|} [then took the magnet away, and then moved it over th 
irm, from the shoulder to the fingers, at the distance of an 
inch or so from the surface After two or three passes ot 

|the kind, he said: ‘*‘ Now I do feel something in my arm; 

jit is a sensation as if you were sticking pins in it, though it 

{does not burt.” Aftera few seconds: ** Now it feels like 

| the sun-glass all along the arm.” 

Other modifications of the experiment were made, and 
ilways with the like result. It was evident that the magnet 
produced sensations in parts of the body where its prox! 
mity was not suspected 














* Read before the New York Neurological Society. October 5, 1880. 
From the New York Medical Journal 
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teichenbach supposed that such phenomena, and otbers 
hich he described, were due to a force which he was the 
at recog nile ind which he claimed was present in the 
ly He called this the odie torce—od, or odyle When it 
resent in greut quantity, the subjects were regarded as 
e, and were capable of exhibiting still more decided 
fYeets from the action of magnets than those already men 
ned These sensitives were almost invariably persons, 
vy women, of strong neurotic temperaments As he 
‘ referred those who were frequently troubled with 
dical headaches—especially megrim, who complained 
mporaury oppression of the stomach, or who slept badly 
it apparent cause, talked during Sleep, were restless 
t during TT tluence of the full moon, who were 
dered in churches or theaters, or were very sen- 
e to strong smells When such persons were brought 
irk room i hich were several magnets, they were 
fier nutes determine the relative positions 
ese objects by the luminous rays which were given off 
n their pole ; 
\s illusirative both of the effects of magnets and of the 
vy of guarding against unintentional deception on the 
f the ibjec Leite the following extracts from a 
r written by M. Volpicelli,* of Rome, to M. Chevreul, 
Poy 
\ physician ivs the writer possessing an excellent 
ition serts that, if a magnet be brought into contact 
rvous su ct, the magnetism produces many dis 
ve offec d notably deranges the health. For my 
I not think these disturbances ure in any Way due 
mat ‘ ifluence vhose real existence, however, I 
ontest ut L attribute them to the influence of the 
n ma ition Il was invited by the learned medical 
~s » experiment upon a nervous subjeet at the 
lu Saint Esprit, at Rome. | accepted the courteous 
1 tead of a magnet, | brought a pieee of iron 
I sm ) the least magnetized [7]. The patient had 
‘ np th than he was seized with violent con 
laginat i is so excited that he could ob- 
ve th atest intensity of nervous disturbance 
i cond experiment: a magnet was placed in 
ma ! person kewl fected with a nervous 
" ( nd of vy seconds he became so viol ntly 
it L was obliged emove it I was impressed 
i e conviction that the nervous disturbance was pro 
tby the mere wl t the idstone nad not Vv any 
tie action nd several days afterward | was able to 
ce myself by means of e following process The 
rson s cu dupon to preside ul t screptioie re 
' I took erful magnets and placed them in his 
hh ible « wer, and even beneath his feet, with 
havi lightest suspicion of any of my prepa- 
luring the sé hich continued more than two 
wal me ery disturbance whatever, and, at the 
lusion of the meeting, be declared, on my asking him 
P It perfect vell On being told that he had been 
ded by ve | magnets, he manifested both sur 
is though he were not quite sure of being tn 
' »] 
1} ‘ t philosophical, and at the same time practi 
on the action magnetism on living beings is 
Dr. J Vansant.+ lis experiments were per 
ed | ) plants, which cannot be suspected of being 
' he principle of suggestion,” on Insects and 
lower imals, likewise unamenable, and upon 
eiug der circumstances tleulated to avoid all 
f the action of any other factor than that of mag 
) t i small! steel magnets, capable of sustain 
! ince of iron, the ends of which were sharply 
hich had, for convenience of manipulation, a 
the middle \s Dr. Vansant’s paper is 
\ ssible, in view of the importance of the sub- 
l ‘ ( | vi escription mn his paper: 
l\ tention Was first particular rected to the sub- 
' ‘ nier of 1866, when I 
i iv el d he ends of hea 
t carefull mn contact with an 
itely sens ‘ i r that had been accidentally pro 
m vers pinching, gave rise, when the 
1 pole was ap] d ) 4 momentary sharp sensa 
eomed eruse the blister to be more painful 
he magnet removed When the northward pol 
d he same way © sensation could be felt at the 
f co ‘ ‘ er removal the original pain 
\ nosed Struck : hnenomenon ind vet 
iting 2 vi nsations, | proceeded to inquir 
1) sible recog Z (Terence between the two 
ww euns of some organ peculiarly sensi 
s normal cond ) a) rial | found that the con 
m f tl ve would indicate by the feel 
h pole s whed with 1 could lay with care 
inpener rtl rd end of the magnetic rod on that 
ne ithou il r Winking, but the instant the 
ird pole was applied, no matter with how much deli 
arp sensation and an inveluntary slight 
vy of the evelid. The effect was faint but plain. This 
( ent Was peated on the eve of another person the 


sults (After this 1 made numerous 


y With similar re 
riments with magnets of different forms and powers 
eh yt at any time with very large ones) applied to 
1s rtsof the body, and thoucht | bserved a deb 
t isvmptoms alter every application in the same 
to iven part, provided sufficient time had elapsed 
een the plications for the organ to resume its ordi 
\ ( Finally | became convinced of the genuineness 
e phenomena that they were not to be attributed to 
ition nd that they were as regular in their oc- 
ce and quite as persistent as those following the ad 
f any medicinal substance.” 
Dr. Vansant xperiments were mostly of a physiological 
ter. He, however, records three cases in which the 
is used as a therapeutical measure, and with in- 
Te Thus Mr. I. R t gentieman of rather 
ry zation td neuralgia In the upper part of one 
lis face IL applied the northward ) pole of asmall 
ynet, not quite capable of lifting balf an ounce with 
) ra few seconds over tbe painful place. In 
1 minutes he l the pain was increased and more 
zed. then applied the southward pole in the same 
d in few minutes he said the pain had nearly 
d. This gentleman expected to be relieved by the Jirst 
ation. 
Mr. M., a strong, unimaginative man, had facial neural 
ptes Rendus. August 81, 1874 
On the Physiologic Action of Megnetism By John Vansant, fer 
Passed Assistant Surgeon, U. S. Navy, and late Surgeon and Brevet 
it Colonel, US, Arm nuernal of Psychological Medicine, New 
April, 1870, p. 264 
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gia of malarial origin. I applied the — pole of the same 


small magnet last described over the seat of pain for about 
one minute. In five minutes he complained of the pain 
being worse. I then made an application of the + pole, 
and in less than a minute the pain almost subsided. After 
about an hour there was a recurrence of the pain fora 
short time, but much lessened in intensity. This person 
also, was led to expect rflief by the first plan of application. 


Mrs. 8., a lady of remarkable sensitiveness, but great 
self-control, was suffering from excruciating neuralgia of 
the pverves passing out of the left side of the pelvis. The 
day before, I had injected subcutaneously, near the painful 


place, one-fourth of a grain of sulphate of morphia, with the 


effect to produce very great depression of the vital powers 
but not to relieve the pain, which continued to be felt dur 
ing the semi-consciousness that followed. On this occasion, 
Without any knowledge ou the part of the lady of what I 


was doing, I passed slowly, for about ten seconds, over the 
upper third of the thigh, the pole of a strongly magnet 


ized steel rod, four inches long by ohe third of an inch in 
diameter. The effect was surprising and alarming. The 
pain shifted its position, became more diffused and higher 
up, but was not relieved \ state of stupor intervened, her 


death- like pallor overspread 
became contracted, her 


respiration was oppressed, a 
ber countenance, her features 
sunken and half closed, the heart acted feebly, and the sur 
face of the body was cool and covered by clammy perspira 


eves 


tion. The depressing effect much resembled the action of 
morphia on the previous day, but was even greater All 
these symptoms were manifested within a few minutes 
After waiting about fifteen minutes. | applied the other 
pole, the one, for the same length of time, to a spot a lit 
tle below the hip joint, and in a short time new symptoms 
were manifested he pain was apparently increased and 
more localized, the extremities cool but the perspiration 
was checked, the breathing was deeper, the eyes closed 


naturally, and all the signs of depression began to vanish 
These extracts from Dr. Vansant’s very interesting paper 
ire sufficient to show the results of his researches, I come, 
in the next place, to detail my own observations 
Unlike Dr. Vansant, who used bar magnets, I have found 
the horseshoe form, such as that now exhibited. more avail 
ible. It is better to bave them all of one size, for then they 
can be bound together and power greatly 
‘The poles can be separated by so inclining the magnet as to 
one pole nearet the surface than the other In 
many cases, however, it is advisable to use both poles, a 


the increased 


bring to 








measure impracticable with bar magnets Moreover, the 
bar magnet soon loses its magnetism, whereas the horshoe 
magnet, if the keeper be retained in its proper position, will 
suffer no deterioration in years of constant use. When it 
is advisable to act with great effect upon a very limited por 
tion of the body, needles may be attached to one or both 
poles, or placed between a pair of magnets. When two or 
more magnets are united into a Compound one, Care must be 
taken that all the north and all the south poles correspond; 
otherwise the power will be greatly reduced 
have, durit he past two years, employed magnets to 
considerable extent in my practice, mainly in the treat 


ment of neuralgia, but it is only for a short time that | have 
them in chorea and paralysis. It is 
of cases that I propose to consider in the present paper, so far 


is the therapeutical influence of the maguet is concerned 


] } ? 
used these last classes 


CHOREA 
Cause 1.—A. wed ten, became affected with chorea, as 
nearly as could be ascertained, about the 5th of July of the 
present yeat She came under my observation August 21 
At that time there were jactitations of all the limbs and of 
the muscles of the trunk and face She bad lost the power 
of speech. By means of i yoke lapping over the neck and 


shoulders, I attached two horseshoe magnets, cach capabk 


of supporting four pounds of iron, in such way that one 
rested over the cervico dorsal region of the spine wd the 
other over the sternum, the poles pointing downward. The 
magnets were applied at 1:30 P. M., on the 22d of August 
At 1:55 all choreic movements had ceased. At 1:57 she 
spoke a few words Yes—no—I don’t know. At 2:5 she 
said I want to vo home, mamma The maguets we 
then removed. Upto this date (September 15), there has 
been no return 

Case I1.—Similar to the first, but patient could speak 


effect, though applied 


irsenic in large 


repeatedly 


doses 


Magnets produced 
Patient cured with 


no 


Case ILL.—J. T., a girl aged cleven, was brought to me 
September |, to be treated for chorea. The case was ubi 
lateral, the movements being confined to the left side. Onc 
magnet was applied to the front of the left thigh, and the 
other to the cervical region of the spine. Movements ceased 
iu eleven minutes No relapse. 

Cause 1V.—W. L., a boy aged seven, choreic for three 
weeks, movements general No result from magnets 

ired in twelve days with arsenic. 

Case \ C,. D.. a boy awed nine, choreic fortwo months, 
very much debilitated, not able to walk without repeatedly 
falling, movements general. No result from magnets. 
Cured in twe weeks with arsenic. 

Case VL.—R. D., a girl aged nine, choreic for six weeks, 
movements general No result from magnets. 

Case VIL—J. L., a girl aged nine, choreic for six weeks 


result from mag 
mproving, 


movements confined to face and neck, No 
Still under treatment with arsenic, 

Case VILL.—D. T., a boy aged eight, choreie for a month, 
movements general No result from magnets, though they 
were repeatedly applied and left on for an hour or more at 
a time 


nets 


three 
esult 


for 
No 


Case LX ( W. a boy ved seven choreic 


mouths, movements confined to hands and face. 
from repeated application of magnets 


In all, | have used the magnet in nine cases of chorea. In 
two of them the effects were remarkable, complete cures 
heing produced in «a few minutes In the seven others no 





result followed It is probable that further observation will 
show that variations in the power of the magnets or the 
mode of application will be of advantage 





PARALYsIS FROM CEREBRAL HEMORRHAGE. 


Case IL—J. R., a_gentleman, an engineer by profession, 
ind a speculator in mines, while rising from bed at about 
eleven o'clock on the morning of September 2, felt slight 


but without losing conscious- 
ness His wife helped him to the bed. He was hemiplegic 
on the left side, and had lost the power of speech. I saw 
him at2 P.M. He unable to speak, and was 


dizziness and fell to the floor 


was then 


41138 


paralyzed on the left side, as regards both motion and sensi 
bility. He could protrude the tongue, and it came out 
straight. Could swallow. 

On the 7th, at 2:30 P. M., L applied a double horseshoe 


magnet, capable of sustaining ten pounds of iron, to the 
side of the body, the poles pointing upward. Just before 
attaching it with a strong towel I tested the sensibility of 
the band and foot. No force of pinching gave rise to the 
slightest evidence of its being felt He could not move a 


muscle of cither the arm or the leg At 2:37 L pinched the 


skin of the lett forearm. He at once made a grimace, and 
reached over with the other hand to scratch the part Phe 
skin of the face was also sensitive. At 2:40 the thigh, leg 


and foot In faet 
the whole of the paralyzed side 

lL pow lett him, directing that 
removed till my return 


were sensitive sensibility was restored to 


not be 
Same 


should 
the 


the magnet 
IL saw him again at 5:25 


day. Ile was then sitting up in bed and moving the left arm 
is well as he had ever done, and he could move the leg in 
all directions I requested him to get up, which he did, 
walking across the floor without difficuliy, and searcely 
dragging the leg in the least The face was still slightly 
paralyzed, and he could not yet speak a word Before leav 
ing him I fastened two small magnets, cach capable of lift 
iug half a pound of iron, one to the paralyzed side of the 
face, and one to the nape of the neck, the poles pointing 
upward, and directed that they should be left in position all 
night. The next morning a message came to say that he 


had recovered his speech 


This ventleman returned home a few days afterward, en 
tirely recovered, so far as I could perceive, exeept that the 
left side of the face was slightly weaker than the right. On 


the 22d of September he had another attack, and died coma 


lose 


Case I1.—This case is that of an eminent physician of this 
city, who, on the morning of September :0, of the pre 
sent vear, became suddenly apbasic and hemiplegic Phere 
was no loss of Consciousness Tsaw him at2 P.M. of the 
same dav, in consultation with Dr, W. HL H. Hall. The 


right side of the face was paralyzed, and motion was en 
ti:ely lost in the right arm and leg. Cutaneous sensibility 
was abolished throughout the whole of the right side, as 
was also the sense of touch on the right side of the tongue 


Patient retained the faculty of smelling, and the power ot 


holding and passing the and Ile could not 
speak a word, but nodded or shook his head for yes and no 


urine haces 





All the phenomena, as well as the previous history of the 
case, pointed to the existence of a clot, probably involving 
the left optic thalamus and the posterior third of the inter 
nal capsule A year ago he had had a retinal hemorrhage, 
and for several years had suffered from cirrhosis of the kid 
neys The patient was kept quiet | iw him every day 
with Dr. Hall, but no medicine was administered, « xcept 

solution of bromide of sodium in infusion of digital the 
heart was very weak) and a hypodermic injection of mor 


phia. to which he had for several months been accustomed 
at bedtime 








Yesterday, October 4, | saw the patient as usual. There 
were present his wife and his father, also a pli sician Hi 
condition was unchanged, except that he could say yer 
and “no,” and pronounce his own name after some one 
else. I pinched the skin of the forearm on the paralyzed 
side till my nails almost met through the skin, but there 
was no sensibility. I had taken with me a magnet, capable 
of sustaining about five pounds, intending to apply it as a 
therapeutical measure My purpose was to place it against 
the left side, under the axilla, and to Keep it in’ apposition 
with the surface by means of a towel passing around the 


While the towel was being got ready I laid the mag 


body 

net igainst the paralyzed side the poles pomting upward, 
in order to show his father how | designed employing it 
It remained there less than three minutes, when [| again 
quietly pinched the skin of the forearm, preparatory to apply 
ing the magnet more permanently To my tense sur 
prise, and that of allin the room, the patient: gave agri 
mace, and, reaching over his body with his sound hand 
took hold of the other and removed it to the opposite side of 


his chest. Upon examination, I found that the restoration 
of sensibility was thorough, and it has remained intact up 
to the pre sent time lL jeft the magnet in contact with the 


body for several hours longer, but there was no further im 


provement 


If these cases stood alone, it might naturally be supposed 
that error existed somewhere, so contrary are they to our 
clinical experience and our ideas of the connec n between 
the symptoms and the Jesions in cerebral hemorrhages, But 
they are not isolated Within the last week I have met with 
the report of two cases of like character occurring to MM 
Debove and Boudet, and reported by the former gentlemar 
In the first of these cases the patient, a man aged forty-five 
was suddenly struck with an apoplectic attack, There w 
complete hemiplegia of sensibility on the left side ma the 
power of motion, (hough not altogether abolished, was mucl 








diminished There was sensory lemianwsthesi mell 
tuste, hearing, and sight on the left side being abolished 
impaired. ‘lhere was also color blindness 

Six days after the attack, when the cond » Was uD 
changed, at 6 P.M., two magnets were applicd to the let 
side, one against the thorax and the other he kne« \1 
6:30 the patient felt a severe pain ip the head: at 7 he puin 
had disappeared; at 8, sensibility and motility had begun to 
reappear, al &:30 the magnets were removed ind the pu 
tient was carefully examined It was found that the gen: 


il sensibility had returned to the whole of the previously an 





wsthetic region, that the patient walked easily without 
dragging the limb, that the strength of the left hand bad 

creased over fivefold, that the taste, smell, hearing. and 
sight were entirely restored, and that the ability to distin 
cuish colors Was regained 

The other case was that of a woman, aged sixty-five, who 
on the 80th of March had an apoplectic seizure Complet 
right hemiplegia and bemianwsthesia, from the face down 
ward. Integrity of the special senses impaired, but not 
completely abolished. On April 8, at 38 PLM trony 
magnet was placed between the arm and the chest on the 
right side, the poles pointing toward the axilla. Ten min 
utes after this application the sensibility bad returned to 
the arm, and at 3:30 it was complete over the whole of the 
paralyzed side. The magnet was left in its position for 


eighteen hours. On the 9th, the patient could walk about 
the room, and had begun to talk, and on 
day there was no trace of paralysis, either of motion or of 
sensibility, except a slight hesitation in motion 

It apy that in all these cases, 
of hysterical hemianvesthesia which have 


the tollowing 


urs to me is well S those 


been re ported a 
Note sur deux nonveaux faits d hémiplégie de ja motilité et de ia sen 
sibtlite Guérison par une application d’aimar Archives de Neuro 


ogre Ts p tr) 
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cured by the magnet and other metallic applications by 
Charcot and his pupils, are instances in which, if there 
reanic lesion at all, this was mainly ituated 


were ny 


in the optie thalamus It is well known that the hemi 
insesthesia, as well as the hemiplegia, due to lesions of 
this organ, is more or less transitory in character, and 
that the former often suddenly disappears after persisting 
i. few day reeven hour It would be asking too much 
to claim that the cures in’ the nstances cited, whether of 
chorea or of paralysi were due to any specific intluence 
of the maunet It is po sible that the association was a 
mere coincidence wthat the relief was due to a strong 


mental impression made on the mind of the patient. At any 
rate, the case ire interestin " ict md are vorthy of 
being allowed to exert an influence in directing further in 
quiry \ uch, they at ubmitted to the consideration of 
the Neurological Society 


THE MAGNET IN PARALYSIS 





PROFESSOR NOTHNAGEL relates (Virchow Irchir, May 
L880) ome experiment ih nade ” ibbit vith the Ley 
den jal He found that suthe uthy powerful sparks pro 
duced a localized anvsthesia of transient nature The ex 
tent of the lesion was proportional to the density of the 
electrical fluid, that o its quantity divided by the diam 
ter of the limb At the same time the motor fibers were 
temporarily paralyzed, the duration of the paralysis bein 
ibout the same as that of the loss of sensation The taradic 
excitability of the paralyzed nerve vas diminished Phe 
wuthor uext describes a case where a man was struck by 
lightning on his right band hich became completely par 
ilyzed and anesthetic, and remained so for ten week Phe 
recovery vas sudden and rapid n wo davs the hand te 
came quite well again, and remained so for six ears, when 
uddenty both sensation and motion disappeared from it 
Three moaths after thi wcurrence he was admitted into 
he hospital He was submitted to the usual electro-thera 
peutic measures dur i few da l Vithout the heh 
est benetit On lay however, it occurred to Professor 
Nothnagel, who was then experimenting with the magnet 
moacase of hemi anesthesia »>apply the tter to the par 
lvzed hand His astonishment was great on findir Dacat 
vithin rer puarter fToan hour sensation and motiity 
vere returnin Further applications of the magnet were 
ollowed by a complet ver ind a few days afterwards 
he patient umed lit york No transfer was observed 


EXCISION OF THE INFERIOR DENTAL NERVE 
FOR THE RELIEF OF OBSTINATE NEURAL 
GLA 








Tak case before the el is one of neuralgia of the re 
ion supplied with sensation by the third division of tl 
fifth nerve The woman is so great a sufferer that, as lift 
itself is concerned, there eXxts ibsolute necessity to afford 
her relief To accept her ow or he main aroused in 
the simple act of openinu he mouth o vreat that sh 
has starved durin IT ist nine weeks rather than en 

ure 

Wi! euraleia lt rothin t is evervthing Che 
erm ignifies pain. net min: that alone lo say 
that a person has neuralgia to express nothing in the way 
tT CuUse m aching to t neural ton oO. too, an 
whing tooth Oo, also, paint wart 

In a ise of neuralgia, that which the surgeon wants 
rel at 18 cane To diagnose mply that a patient has 
neuraigh oO say nothin nore eXpressive ol in I t \ 
utributes than is spoken by a child when complaining of 
fomachache Without an added explanation as to cause 
he who diagnoses neuralgia dingnoses nothing Pain at 


ut of irritation, and diagnosis in neuralgia is appreciation 
f the thing that irritat« 

In this hospital, V here ire treated oO many cases of 
euralgia, larg ypportunity is furnished for the study of 
CuuUse So much in the Way of cause are We constantly expos 
ing, so much in this way have we discovered, that naturally 


(nstie’s views come to stand in little favor with us. Only 
it single week back, as you remember, I told the class about 
i private patient, just dismissed at the time, where the 
Pharmacy had been exhausted in the constitutional treat 
ment of a tic douloureux, found finally to be dependent 
on an ulcer situated upon the inner face of the uterine 
fundus Ln proportion as the ulcer responded to the treat 
nent emploved for tt ure »did the pam disappear \ 
multitude of similar instances are familiar to this clinic 

Che patient before us has neuralgia from a cause From 
vhat cause From the presence of an irritation. Where 

he irritant, and what is it 

In the press of the service today | have no time to tell 
mu how L arrived at a conclusion that the trouble is dis 
reanization of a nerve, and that the part affected lies in 
he dental canal of the lower jaw \ matter of interest to 
he cla ind as well of tal meern to the patient, is the 
rr ness of } nierence mace 

L now proceed to expo nd resect the inferior maxillary 
ers Here, gentlemen, [ introduce you to a manner of 
performing the operation which lam sure needs only to be 

1 to be ppre ited The operation is one of mv own 

levising I show uu the lady without a sear; I desire to 
ire her without making one Now to the surgical indi 
ions of the ist rhe tirst oO operate without resulting 
lisfigurement he second, to so expose the nerve that it may 
ve examined bh I rein ifted; the next the cutting of 
the bon » such a manner as will justify me in acting from 
he couclusion of no suppuration Che patient will now b 
etherized I now pull the skin of the neck upward 
ipon the jaw, and thus draw up the shade line from the 
base of th u« right side) until it rests upon the body 

he tnferior maxilla nd then, feelin or the fac | artery 
l protect it by my finger-nail placed ju n front. Inse 
inv the blad t this point, wit ts heel toward mv finger. I 
ut forward, making an incis n wut ninch and a half in 
length, parallel with the bone Now mv assistar with 
Tine rid f retractors, pull } irteryv b kward d 
tretch and hold the lips of the wound part No hur 
reutlemen; make haste slowly I now rem trip of 
be periosteum responding with what L judge to be the 
yreadth of the maxilla nferior dental canal This is 
weomplished with the aid of the raspato t the end of the 

ilpel. I k now for the mental foramen, which I know 
siznifies the posi y he canal I ba t 

Now I resort t ’ vith a fine cylinder saw at 
ebed, maktit ( t 2.000 revol ns a minute rh 
nachine, as a whol i“ les ind efficient in operation 
Rapidly as thi t " evolving. | hold the band-piece 
no ‘ itro Il would a pen Che delicacy of it 

re b - etson, M.D., Professor of 
Se t c reontal College 
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ibnormal condition and dis« 
may be that an inflammatory 


expressions diagnosed 


exudate is pressing 








sent word that she 


SYPHILIS AND 


ill the features ot 





t will 
r , communicated syphilis by his 
ind a well-known laryngologist ineculated a num 
haryngeal chancre. Whether the ex 


virus in the same 


, 
to marry and 


poison with their 
Vv inberitance, form a Considerable, 


communicated by surgik 


bone at 





or, possibly, a foreign growth 
1 will examine See with 
inxietv, no blunder, but per 


to what we have or have not | 
nerve in the center of this canal 


essels: [ was right in my 
end of the posterior porti of 


tat the posterior part of the 


ale © obtain whatever benefit 
ne | now divide it Phe end 
red as acherry. I will cut it 


mirts vyhnich is an importan 


undum disk, with which I 
d points around the margins 


vish to have necrosis or caries, 


icient vitality to resist. 1 am 


1 naterial inclosed That would 
lations. Finally, | bring the lips of 
such manner as to leave no dag to give 
mediate union as possible I 
igature. If hemorrhage should o 
ypened and the bleedipg arrested by 
s antiseptic and dry Now, centl 
and no deformity. The in 
nd L expect you to appreciite 

n westhetically 
Yard for t\ or three days 


» weeks afterward her physician 
vas relieved of pain and doing exceed 


MODERN SOCIETY 


vw recently called see amal 


nd subsequently manifested 


syphilis. It was said that this 


ical operation upon the irt 
slight deformity; the instru 
communicating the spectfic 
be remembered, that a New 


planation given bythe patient above reicrred to was correct 
| it will serve sa text for offering 
few pertinent remarks upon syphilis that 
must claim the thoughtful consideration of every one whos 
they do not fill him with apprehension 


There is prevailing among us a disease as inoculable as 
disgusting as leprosy, as malignant as cancer, 


ively slow in its Operation, and 
to be given in marriage 
an that the destroyer has 


ice unfortunately, they are en- 


iid of the physician to propagate their 
victims of conweuttal syphilis, 


mother’s milk, These syphil- 


v proportion ot the commu- 


itv. asevery physician can at- 


s connected with many prominent fa- 
vy to the family physician. We note 


ine of the use of burmanized 


ful physi s, is due simply 


cruurantee any given crust to be 
f syphilis. This dreadful dis 
impresses itself so fully upon tl 
© practically ineradicable; once infected, it 


Besides the common mode 
ntercourse, syphilis may be 


ind ther nsiruments; by bor- 


car-drivers’ whistles; by toys 


street by venders with poisoned 
drinking cups or towels In railway} 
nd water closets; by hired bath 


1 pins in the mouth, and ina 
e familiar to medical men 


icing physician has seen cases in which syphili- 
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manipulation in experienced hands every surgeon who has was thus innocently acquired, communicated by a Judas 
appreciate 1 pass the saw from the 
mental foramen backward along the margin of the canal 
j Back again to the starting point 
and soon the lower portion is divided. Now, replacing the 
vith this delicate trephine, | sever the strip 
this finely-tempered chisel pry 
Underneath Should lie (normally) the 
but here I have from pathological 


kiss, or inflicted upon a physician in the honorable pursuit 
of his calling! 

If the results are as stated, and the means of Communica. 
tion so easily and so completely beset us, is there no special 
obligation resting upon those to whom these facts are known 
ind appreciated, to rouse the Community to a sense of the 
magnitude of this danger? Medical men alone realize the 
terrible ravages of syphilis; does not this Knowledge bring 
to them a perculiar measure of responsibility? 

Owing to the facilities offered) in our cities, it is know; 
that a certain number of thousands of young men about 
town will contract syphilis this year, just as many thou 
sands did last year ind the vear hetore which mav be 


looked upon as the legitimate harvest of certain evils that 
ire permitted to exist among us. To these may be added 
the comparatively small number who acquire the disease 
accidentaily, or by exceptional metheds, and a total jis 
reached that. by those who know what it involves, is not at 
ill pleasing to contemplat Phe question of syphilis inte: 
ests not nly the sanitarian und physician, but also every 
thinking man, who loves his country, and Lopes for ihn 


perpetuity of its institutions 

Che natives of the Sandwich Islands are being extermi 
nated by this disease The Anglo-Saxon constitution 
stronger, but what hopes can be entertained tor American 
society when it becomes equally permeated by this pest 
it appears to be rapidly doing? What isthe remedy? J, 
censing houses of prostitution’ A thousand times, Ne 
Never let it be said that American morals and Americus 
manhood have sunk so jow that houses of ill fame have be 
come a necessary evil On the contrary, we call upon every 
honorable soul, who would scorn to subject’ the sister of 
another to a fate from which he would defend his own wi 
the last dropof his blood; every law-abiding and upright 
mind, who respects the rights of his fellow-man; every 
filial heart who loves his mother and reveres her sex; every 
respecter of virtue, morals, and ge od government. TO KNOW 
NO LAW FOR PROSTITUTION 

Inasmuch as some, whose opinic ns Upon ¢ ther subjects we 


respect, have advocated the licensing f prostitution as 
offering in their minds the only method of regulating this 
terrible evil aad reducing the number of its victims, we 
would urge that, in pla f this (as we regard it) unfor 
tunate plan, some such method as the following be atten 
tively considered with a view to its ultimate adoption as a 
mart of the integral law of each State of the Union. 


The crude plan here outlined involves the /ree treatment 
of all cases of venereal disease by medical officers desig 


nated by the State: consultations 


rmwever, to be strict 


coutidential, except that prostitutes shall be immediat 
sent to lock hospitals to remain until free from symptoms 
of disease These special sanitary officers should be 
for their services from a special fund derived wot from the 
wensing of houses of prostitution, but trom tines collected as 
follows: Upon the complaint of a man, supported by oath, 
that he was inoculated with venereal disease by a certain 
woman, the said woman shall be arrested and sent to a | 
pital for examination. If the accusation is found to he 
true, she shall pay a fine of not less than twenty-tive dollars 
into the State treasury, and be detained in the hospital unt 
well Moreove r, the keeper of the house, in which the dis 
case was acquired, shall be made to pay a fine of not les- 
than one hundred dollars, or andergo three months’ im 
prisonment in the county jail; and furthermore, the owner 
of the house or property 1n which said inoculation occurred 
shall be fined not less than two hundred dollars, which 
shall be a lien upon the property until duly discharged ac 
cording to iaw 

It seems to us as if this plan has the merit of feasibility 
vithout running contrary to the fundamental principles ot 
morality and the teachings of religion. We beg the medical 
press to agitate this great question until some effectual 
means are adopt d for crushing out rin some mes 














ducing to control, this bane of modern society.—The College 


and Cainical Record 


HEADACHES AND THEIR TREATMENT. 

Dr. F. A. Simmons, of St. Joseph, Mo., writes, in the st 

Joseph Vedical and Surqical Reporter, for October, 1880 

This disagreeable 
any dissimila 


nd common allection is associated with 
i conditions, and originates from = such 
riety of causes—immediate and remote—that its pathol 

















nd treatment are more unsatisfactory, perhaps, than ans 
subject in the whole range of medical practice. In Eng 
iand, when all other causes fail to account for an attack It 
is called gouty In America, it is seek and bilious—oceasion 
ally rheumetic—but never gouty. These terms greatly in 
fluence the ideas the profession have of the pathology of the 
disease and their plans of its treatment It should not be 


considered as a disease of itself, but should be regarded as 
paintul expression of encephal c change, a svmptom—asso 
ciated, it may be, with various organic lesions—with hyper 
emia, anemia, hyperesthenia, or with hyperacute sensibility 
to all impressions, especially those of a retlex nature, origit 





all 
ing in causes connected with the bladder, uterus, disorders 
of the stomach or other organs, or those reflected from othet 





distant parts. A knowledge of these conditions has a grea 
prac tical bearing in the of headache, The rem 
dies suitable for one form may aggravate that of anothei 


vari ty. There is no safe reliable, universal panace I 

one drug that will cure all these conditions. The search 
should not be for specifies, unless in pathological culture and 
physiological research. The specific condition should be 
ascertained, and then the specific drug selected to alleviat 
the pain of that condition. 

The headache of hyperzmia is associated with a determl- 
nation of blood to the brain, and a fullness « its Vessels. 
There is pressure exerted by it upon the dura mater and 
pia mater; and these membranes being acutely sensitive 
pain is produced, with a feeling of constriction. There Is 
heat of the head, redness of the face, throbbing of the caro- 
tids, fullness and force of the pulse, ringing iu the ears, ver- 
tigo, congestion of the conjunctiva, contracted pupil, and in 
severe causes nausea and vomiting. As recumbency facilitates 
the afflux of blood to the brain, it generally increases the 
pain 

Relief may be sought by depletion, purgatives, cold aj 
plications to the head, ice water, ice bags, chloral hvdrat« 
in Xx. erain doses, bromide of potassium in xx. to xl. gra 
doses, and by ergota in teaspoonful doses of the fluid ex 





tract. 

Those reduced by acute disease, by hemorrhages, leucot 
heea. prolonged lactation, malaria, and those affected wi 
leuksemia, tuberculosis, and chlorosis, have anaemic hea 
acl 
} 


It is recognized by the history above given, by 
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languid pulse, dilated pupils, cool surface, pale face, and by 
i, look of weariness and depression. 

The treatment requires quietude of body and mind, stimu- 
lating and anodyne remedies, ammonia, camphor, opiates, 
ext. guarana—3ss, to 3j.; spirits—brandy, whisky, etc., 
during the attack; and iron, strychnia, quinia, arsenic, 
bathing, electricity, and nourishing diet to tone up the 
system during the interval. 
“In the hyperesthetic headache we have excitement and a 
pecular sensitiveness of the brain, that render it’ painfully 
cognizant of impressions that ordinarily would not affect. it 
tall, as we have spasms and convulsions from slight noises 
—as the rattling of water -in similar conditions of motorial 
irritation, caused by brain poisoning from strychniag hydro 
ind other poisonous agents. The accumulation of 

yin the system produces this irritable, painful neurotic 
mndition of the brain so favorable to headache. Some of 
severe and persistent headaches I ever saw were 
issociated with Bright’s disease of the kidneys. Other poi- 
sonous agents also affect it thus. This painful predisposi- 

m and impressibility sometimes left by sunstroke 
Sometimes it is the legacy of inheritance. Come as it may, 
or however produced, when this painful predi: position 
exists, slight exciting causes from without or from within 
are sufficient to develop an attack 

Mental and bodily fatigue, exposure to the sun’s rays, loss 
of sleep, imprudence in diet, the excessive use of tea, coffee, 
tobacco, and spirits, may be mentioned as familiar exam- 


phobia 


n 1 
‘ 1OSs 


1s 


ples. The irritations reflected from distant parts and organs, 
is those of the uterus, bladder, and stomach, have been 
mentioned. This neurotic condition of the brain may be 


more or less present in all the varieties of headache. It may 
be associated with anemia or with hyperamia 

In the treatment, opium or its alkaloids, morphia or co 
deia, when not contraindicated by some individul idiosyn- 
crasy, is the surest and speediest remedy we possess to alle 
viate the attack, Hydrate of chloral in fifteen grain doses, 
repeated every hour or two till relief is obtained, is a valu- 
able remedy, especially where there is some hyperamia. So, 
n the same condition are the bromides, in full doses, caf 


feine, in two to five grain doses, in tea or coffee, fluid ex 
tract of guarana (Paullin‘a sorbillis) in one-half to one 
drachm doses, are pleasant and good remedies 

To preventa return of an attack the system should be 


toned up during the interval and put in as perfect a state of 
lealth as is possible. In most cases tonics are indicated, 
Other organs should be carefully interrogated for sources of 
reflex excitability. 


A SAMPLE OF CAYENNE.* 
By Tuomas GREENISH, F.C.S. 


A SHORT time since a sample ot Cavenne was placed in my 
bands by Mr. Holmes with a request that I would submit it 
to microscopial examination. It had been sent to him as an 
article which had recently made its appearance in commerce 

The sample possessed all the external characters of the 
true Cayenne, and such a one as is grown in Natal, ground 
in the colony, and sent in that state to this country. It 
had an oily appearance which seemed artificial, and com- 
municated to the paper in which it was folded, together 
with the oil, a reddish color; the oil which permeated the 
paper was a fixed oil. 





CHARACTERISTIC CELLS OF THE CAPSICUM 
FRUIT 


There are two distinct Cayennes grown in Natal, one is 

brilliant red, and the other yellowish and corresponding 
to the Nepaul pepper; they are both, and more especially 
former, extremely pungent. This sample, however, 
although possessing, to the naked eye, al] the external 
characters of the Natal red pepper was entirely devoid of 
pungend y. 

At first was thought probable that some other pod than 
that of the capsicum had been ground and forwarded to 
this country for the purpose of adulterating the genuine 

rticle; to determine this point with certainty, a portion of 

was subjected to careful histological examination, and 

e cellular structure compared with that of true Natal 
samples which I had previously examined. 

he annexed drawing shows the characteristic cells of the 
capsicum fruit, isolated, and mounted separately for the 
purpose of reference on such an occasion as the present, 
where they were required for comparison with those of the 
sample The cells, Fig. 1, are the external cells of the 
capsicum pod; usually they possess more or less of a bead- 
ippearance as represented in the drawing. Within them 

parenchymatous cells, Fig. 2, traversed by spiral 
The .urface of the internal coat is covered by the 
ells, Fig. 3. The irregularities seen on the internal surface 
of individual cells and so conspicuous in Fig. 1 and 3, as 
compared with the parenchymatous cells (Fig. 2), are caused 

y the irregular deposition of the secondary matter, 

‘suming very different and interesting forms, a circume 
stunce frequently observed in histological investigation. 

With the pod must necessarily be ground the seed which 

contains, and hence is met with in an examination of 
the powder a remarkably characteristic cell, serpentine in 
form, and with its secondary deposit in regalar lamin 
Fig. 4), which are rendered conspicuous by the appropriate 
reagenis 
Having given considerable attention to the anatomical 
®Xaminations of different capsicums, without meeting with 
One that was not more or Jess pungent, the question arose, 
how has this sample been deprived of its pungency, so as 
still to retain its color? 

[n the first place, heat was employed to drive off the acrid 


the 


ar 











* From a paper read before the British Pharmaceutical Conference. 
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principles of the capsicum, but this was not successful; 
decomposition occurred just when volatilization was taking 
place; this may possibly have been due to the fact that the 
pungent principle resides in a resin as well as a volatile oil. 
Diluted spirit was then tried and by this agent the acrid 
matter was removed without or with very little loss of 
color, leaving a mare devoid of pungeucy, and possessing 
much the appearance of the sample in question. 

From subsequent information it is believed that the more 
brilliant samples of Cayenne, but deprived of pungency, or 
perhaps «a by-product of some manufacture, are used for 
giving the special plumage to canaries, and that the sample 
in question was most probably one intended for this purpose, 
and not an adulterant of commercial Cayenne. 

The investigation of this subject has afforded me the 
opportunity of deseribing the structural details of the 
capsicum fruit, and will probably be accepted as another 
illustration of the value of histological investigation in 
determining, by anatomical detail, the true from the false in 
materia medica specimens or any product of the vegetable 
kingdom which may be submitted to the pharmacist 


BIOLOGY AND MICROSCOPY 


AT the meeting, November 1, 1880, of the Biological and 
Microscopical Section of the Acndemy of Natural Sciences, 
Philadelphia, Dr. Carl Seiler in the chair, 

Dr. J. Gibbons Hunt, in referring to a communication 
made some time ago, said the announcement then made by 
him that ciliated epithelia covered the intestines of verte 
brated animals was received with considerable doubt by 
some of the members of the section. Since then a German 
journal contained a similar statement, which also fully veri 
tied his observations, 


CARMINE HAIR. 


Dr. Hunt presented for examination some hairs taken from 
the head of an aged lady which were of a beautiful carmine 
color, They were short hairs growing underneath the gray 
and covered the entire head. ‘They presented no pathologi- 
cal condition. The color is permanent and of a uniform 
carmine tint. Under the microscope there was no other 
abnormal appearance. 


MIC ROSCOPICAL IMPROVEMENTS, 


Dr. Hunt, chairman of the committee appointed to pre- 
pare a report upon the exhibits and improvements in micro 
scopical science at the fifteenth annual exhibition of the 
section, held October 15, 1880, read the following paper: 

The committee appointed at the last meeting of the see- 
tion to report matters of interest brought forward at the 
fifteenth annual meeting of the ‘* Microscopical and Bio 
logical Section” of the Academy of Natural Sciences, beg 
leave to offer the following report: 

The hall of the Academy was comfortably filled with, 
perhaps, 2,000 visitors, who were distributed all over the 
building, the museum being opened and lighted for the 
fuller entertainment of our guests, The entomological sec- 
tion contributed to our success by generously displaying a 
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portion of their magnificent collection of buttertlies, moths, | 


and beetles; insects of most gorgeous color, and forms so 
curious and rare that they will be remembered by many for 
a long time to come. 

Without seeking ungenerously to depreciate other scientitic 
organizations by unduly exalting the Academy, we say that 
no other scientific society in our city ever had within its 


walls such an assembly of interested and intelligent citizens | 


as was in the Academy on that occasion. 

On firm tables arranged for the purpose one hundred and 
twenty-seven microscopes were in position, displaying ob- 
jects ranging through many classes of the mineral, vege 
table, and animal kingdoms, and illuminated in nearly all 
approved ways. Of this number of microscopes, Zentmayer 
made 48, Beck 30, Crouch 23, Bausch & Lomb 7, Queen & 
Co. 5, Hartnack 2, Lidle & Poalk 2, Gundlack 1, Ross 1, 
J. C. Green 1, J. Hi. Steward 1, unknown 6. 

Your committee can look back to the beginning of micro- 
scopy in Philadelphia, and at that time, and for a long 
period after, Nachet’s microscopes were the only ones— 
with few exceptions—then in use. Now those inferior 
French instruments are not reported at our meetings. 

It would be neither profitable nor interesting to report all 
the commoner objects shown at the meeting, not because 


such exhibits have not equal educational value with rarer | 


things, but for the reason that they have been mentioued on 
previous occasions and in the reports of similar meetings 
elsewhere. We will ask attention, therefore, to such objects 
only as best mark the progress of microscopy at this time 

Many preparations of animal tissues, human and com- 
parative, were shown; such as injected lung, kidney, brain, 
skin, ete., and some were stained with carmine, then bathed 
ip acid and mounted in balsam, seewudum artem obsoletum; 
and all such looked about as well as could be expected. 

Best experience, however, is becoming convinced that it 
is no longer good work to stain en/y the bioplasts, and to 
fill the with gelatine colored with carmine, and 
mounted in balsam. Around every bioplast so treated is the 
cell-body, larger or smaller, which remains invisible. More 
over, growing and finest vessels cannot be structurally de- 
monstrated in that way, neither can the connecting tissues 
which bind all other parts together be demonstrated or stud- 
ied by these old processes. 

Such work has no longer any significance in the entire and 
correct interpretation of the tissues, but it does create ab 
normal stomata, and apocryphal perivascular spaces to be 
found only in the books. These relics of a past era in mi 
croscopy should now be placed carefully away in the back 
drawers of histological cabinets, thence to be dug out like 
strange fossils by coming generations of microscopists 

The time has come to move forward by doing better work 
in which more tissue elements shall be demonstrated. Some 
recent sections, double stained, by Cole & Son, of London, 
were shown at the meeting, and they revealed more tissue 
elements than any other balsam mounts yet seen this side of 
the Atlantic. 

The division of cartilage cells during change towards 
bone—the so-called osteoblasts—medullary cells and fat 
cells, all with bioplasts showing division and vacuolation; 
not nebuiously and doubtfully, but sharply differentiated 
under 500°, with the binocular, could be seen, educating us 
more fully into a better understanding of such things. We 
welcome such advanced work, regardless whence it comes. 
A beautiful slide of the young vot fly (strus gasterophilus), 
attached to a hair from the horse, is worthy of report 

Living polyps (Peclenatella megnifiea), and the new rotifer 
(Apecia emilia), intermediate between Lascinularia and Me- 
licerta, are reported, as well chosen illustrations of uncom- 
mon pond life. 

In exhibits of plant tissues, by double staining, we saw 


vessels 


4115 


nothing new. Indeed, truth compels the acknowledgment 
that nearly all we saw were fatally spoiled by bad work. 
There is something in plant tissues besides cell walls, no 
matter what form they take. Is it still necessary to remove 
all secondary deposits and bioplasts from the cells before a 
section is fit for-stady? We think not. After evisceration 
by bleaching solutions, plant sections are unfit for scien 
titic study. Yet this fossiliferous work still shown 
something very fine. Put ¢/, foo, away on the back shelves 
for the micro-paleontologist; if well balsamed it will keep. 

A new species (Cribraria dictydioides) from our park is re- 
ported on exhibition. Good slides of Microsporon furfur, 
probably the cause of Tinea versicolor of the skin, and 
of Achorion schonleinii, an alleged of Tinea fa 
rosa, or ringworm, both difficult to obtain and preserve, are 
reported, 

We note a marked advance in the preservation of delicate 
fungi, and of fresh-water alge. Many of these slides re- 
tained the natural form and color almost unchanged, and all 
such were preserved in camphor water one ounce and glyce- 
rine xbout six drops, 

Wickersheimer’s fluid is totally untit for such work. A few 
marine alge mounted in balsam obtained our sympathetic 
commiseration that these beautiful weeds of the sea 
should be so viciously treated. No intelligible traces were 
left of the living things. May our eyes never be asked to 
witness such relics again. Put all marine alga in Goadby’s 
solution, and many will be preserved unchanged, 

Many beautiful polarizing objects were well shown; and 
the Camden Society contributed nice work in this line. 
Esculine and napbthalive were among the most beautiful, 
mut it is an error to exhibit these thin crystals under the bi 
nocular with the second eye-pieces, because such displays 
give bad definition, 

Among miscellaneous objects we report slides of young 
oysters tn motion; sections of nummulitic limestone, from 
which the pyramids were built; diatoms covered with iron 
sulpburet; butterfly scales arranged in beautiful bouquets 
micrographs, and the electric spark as developed between 
two pencil points. In turning from this part of our report 
we suggest the possibility of improvement in the manner of 
showing some objects. Expertness in microscopic display 
is best learned—and perhaps learned only—by much prac 
tice in the resolution of difficult test Objects, because in such 
work greatest attention to illumination and adjustment of 
lenses is essential, and when that experience is once thus 
acquired it influences, for best results, all other displays 

We observed many binocular microscopes badly illumi 
nated without achromatic condensers or an equivalent 
This is an error, It is not possible to get best results with 
the binocular without a condenser below the stage. In all 
microscopic works Command superabundant light; it is easy 
to moderate it to suit special wants 

In microscopes some improvements and novelties may be 
reported for the past year. A small folding microscope, 
standing very firmly when in use, costing fifteen dollars— 
exhibited by Queen & Co,—is worthy of report 

All of Crouch’s instruments on exhibition, except his 
largest stand, turn down beyond the horizontal, thus giving 
great facility for the eye-piece to slip out, and also for ob 
serving the stars, advantages not useful in ‘Ads country 
His binocular prisms slip entirely out, instead of being 
checked in proper position by a stop. The fine adjustment 
is still retained on the end of the body. 

Beck has removed the flat foot, of whatever shape, from 
all of his instruments, and they all stand on three toes and 
are therefore steady. His new ‘‘international” stand, which 
was exhibited, presents some improvements of interest. The 
stage is 64g inches in diameter, and has °; of an inch lateral 
motion, and nearly that in vertical direction, Motion is given 
by ascrew and rack opposed by springs, which are claimed to 
obviate loss of motion—a great improvement over his former 
stages. The stage rotates around the optical axis; and also 
around its own axis by means of a milled-head pinion, en- 
abling it to be completely inverted, and a graduated circle 
registers the degrees as it goes round, All the illuminating 
apparatus, if desired, swings around a center level with the 
stage. The obliqnity of illumination is registered on a 
large graduated circle, which is movable up and down, car 
rying with it all illuminating apparatus. ‘To fix the body 
in any position a lever handled-clamp is attached to one trun 
nion. The fine adjustment is retained on the end of the 
body. Ifthe microscope can be claimed as an instrument 
of supreme precision, it is wrong to place the fine adjust 
ment on the body. Every time it is moved the magnifying 
power of the instrument is changed, and «an error intro- 
duced, and the microscope is just that much net an in- 
strument of precision. Means have been found to remedy 
that defect, and all possible sources of error should be elim- 
inated from the microscopes of the future, just as soon us 
means are found to do it. 

Another large instrument made by Beck, having a stage 
motion of four inches in either direction, is reported. The 
binocular body is carried at the end of « long borizontal bar 
As in some other microscopes the body may be detached 
when the instrument can be used for dissection, The plan 
ofearrying the body on a horizontal ber is a retrograde step 
in the construction of microscopes, Only for special pur 
poses such plan has been abandoned by most makers, be- 
cause steadiness cannot be secured except by great massive 
ness or by some ¢ ompensating contrivance, 

Zentmayer's improved ** Centennial” stand was shown at 
our meeting. Its new mechanical stage, five inches in 
diameter, is Claimed as the thinnest yet made. Light 70 
oblique is admitted beneath it. Milled heads move it verti- 
cably 114 inches, and laterally 144 inches. It may be invert 
ed, if desired, retaining still the object in the center of rota 
tion of the sub-stage. This point is realized by an ingenious 
eccentric fitting. which carries the stage and does not inter- 
fere with greatest stability. The centering of the sub-stage 
is effected by means compact and ridiculously simple. The 
plan of swinging the sub-stage is well known and not capa 
ble of improvement. It is the most simple plan yet devised 
for that purpose. The fine adjustment moves the entire 
body without changing its length. The finish and work 
manship, and the motions cf this instrument place it in pre 
cision, simplicity, and excelience far ahead of all other mi- 
croscopes at our meeting. Since this microscope appeared 
at our Centennial Exhibition for the first time, many skillful 
makers have aimed to receive some of its advantages by in 
genious mechanical devices, but none yet have approached 
its classical simplicity and fewness of parts. This instru 
ment marked a new departure in the construction of micro- 
scopes, and without injustice your committee can say no 


Is 


cause 


is 


less. 

We report two lamps attsched to microscopes in place of 
the mirrors. One was an ordinary Beck’s lamp fitted with 
a carrier for the purpose. It bas facilities for centering in 
all directions, The other, made by Zentmayer, was three 
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JUPITER'S 8 
Ar the last meeting of the ¢ 


ATELLITES. 


‘alifornia Academy of Sciences 


. communication was read from Professor George David 
son, President of the Academy, on the ‘ Visibility of Ju 
piter s Satellites tothe Naked Eye.” He says: The seeing 


Jupiter's satellites with the unassisted eye is so rare an 
eeurrence, that | wish to place upon record a recent un- 
iistakable case From the Station Monticello, of the 
United States Coast and Geodetic Survey, 3,125 feet above 
the sea, we overlook Berryessa Valley on the west and the 
Sacramento Valley on the east. The station is on the high 
st point of a sharp ridge, trending generally north and 
uth, with many deep gulches on either side. For nearly 
Sacramentoand Coast Range Valleys have been 
and the distant mountain ranges 
ive all been hidden, Even the bold, dark, grand mass of 
Mi. He distant but 24 miles, was barely visible through 
w thick sphere. The upper limit of the smoke stratum 


month the 
lled with dense smoke 


lena 
atm 


vas quite sharply defined to the eastward; above it the sky 
is generally clear, but upon the present occasion only 
noderately so. The weather for some time had been warm 
nd pleasant, without clouds or wind. On the early even 
ing of Monday, September 20, we were looking at the ob- 
cured moon struggling through the dense smoke. Jupiter, 
in estimated elevation of about 8 degrees, was emerging 
ym it, and for an elevation of 25 to 30 degrees the whole 

v wa iz¥, and stars of the fifth magnitude, and even 
i the larger ones, were not visible to the naked eve 
vas not the least radiation to Jupiter, and the planet 
rough the smoky but quiet atmosphere into the thin 
moke or haze without radiant points of light to blur his 


meurandé 

Wi h the unassisted eve Professor Davidson detected the 
ird satellite Jupiter, to the left and below the disk of 
but, lest he might be mistaken, he refrained from 
ling attention to it for some minutes, until there could be 
10 possible mistake, when he announced the visibility of a 
lite, but without stating position in relation to the 
All the officers immediately announced Visi 
ind position, but naturally wondered why it should be 
unmistakably through such a thick, bazy atmo 
t \ binocular good field glass, with magnifying 
power of seven diameters, revealed it, and also showed the 
itellites on the side of th planet, but revealing the 
1d second satellites with difficulty. until the plinet bad 
somewhat higher. The third satellite continued visible 
ye for perhaps twenty minutes, when the 
ibove the smoke stratum, and the planet begin 
to exhibit traces of radiation, when the satellite was lost to 
he naked eye, although all the satellites had become much 
righter than before in the tield of binocular. Upon sub 
juent nights, after the smoke had in great measure been 
wn away, With a remarkably clear sky and no moon, but 
reat radiation to the planet, no satellites have been 
made out with the unassisted vision. The observers 
listinetly saw the satellites were Messrs. Lawson, Gil 
ind Buckland, and also Mrs. Davidson. I have before 
{ one or more cases of my § a satellite of Jupi 

ably once on Mount Diablo, IN76 
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OF MAN IN EASTERN AMERICA, 
ALLY CONSIDERED.* 


Henry A.M. 


stigation of the surface geology 
the writer has determined some 
ravels, which, bearing directly 
ntiquity of man in America, become of interest. 
papers the writer has shown that the gravels of 
the Delaware Valley belong to several distinct ages; and if, 
erefore, at any pliee, the remains of man are shown to oc- 
will be important to know to which of these gravels 
icy should be referred, 

lhe surface formations of Southeast Pennsylvania may be 
livided into five clays and four gravels. These are, begin 
vith the oldest: (1) Jitrasso-cretaceous plastic clay, seen 
irkey Li i, Sucks Co ) Tertiary clays of the ** Bran- 
/.” associated with oe iron ore, kaolin, and lignite 
Mont: gomery County Valley; (3) * Bryn Mawr gravel,” 
elevations of four hundred feet, characterized 
of an iron conglomerate and of pebbles of 
but never of Triassic rocks, and conjectured to be 
* Brancht clay” of similar age; 
latest Pliocene age, found also on 
1e Watershed in New Jersey, between the Atlantic and the 
ind Known by its pebbles of Niagara limestone 

(6) ** Philad Iphies red grace } 
numerous bowlders of all 
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materials agments of Triassic rocks, etc., which shows 
flow and-plunge structures and wave action on a large scale, 
Which rests on a decomposed gneiss, and which is confined 
to the river valley; (7) Philadelphia brick elay, which, with 
its bowlders, rests upon the last, and, like it, appears to have 
ven deposited by the waters of the melting northern gla 
cier; (8) ‘* Trenton gravel,” a sandy river gravel forming the 
ved of the Delaware; (9) the modern alluvial mud now torm- 
ng in the tidewater swamps 

0 hese formations, one of the least conspicuous at 
Philadelphia is that now called the Trenton gravel. It is a 
rue river gravel, rising here but a few feet above the water, 
und forming a quicksand when below water level. It is of 


gray color, and contains pebbles composed entirely of, the 
rocks which form the upper valley of the nver. Unlike 
older gravels, it has very few quartz pebbles, and its peb 
les are generally flat. In the middle of the river at Phila- 
lelphia ii is one hundred feet deep. On tracing this gravel 
up the Delaware it is found to rise higher above the river and 
toextend farther back from it as we proceed upstream. Thus, 
t Bristol it extends two miles back from the river, and is 
ounded by a well marked hill, upon which rest the older 
vrravels t Trenton, the limit of tidewater, the narrow up- 
ind portion of the valley begins, and from there up this 
rravel is shallow, and confined to the river bed. The 
eanic gravels trend across New Jersey, and are no more 
en Two surface formations alone remain—the river 
ivel of post-glacial age, and the brick ciay, with its 
viders, of Champlain age. The first lies within the last, 


i both can be traced up to the great terminal moraine near 

lt be especially noted that the Trenton 
ravel is newer than a drift of Champlain age. It is in this 

Prenton gravel, and in this gravel alone, that traces of man 
e« found. 

_ The Trenton gravel at the locality which gives it its name 

is remarkably well exposed. Trenton is at the point where 

a long narrow valley with continuous downward slope opens 


Belvidere is to 


* Read before the A, A, A. 8., Boston, 1880. 
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out into a wide alluvial plain, and where the rocky floor of | 


the river suddenly descends below ocean level. It is here 
that the bulk of a gravel, swept down the upper valley, 
would, on meeting tidewater, stop in its course, and with 


its bowlders be heaped up in a mass, immediately afterward 


to be cut through by the river. It was thus that a cliff of 
gravel fifty feet high was here formed, the river having cut 
through the gravel instead of flowing upon it, as at Phila 


delphia. This explanation dispenses with the necessity of 
assuming, as some geologists have done, the submergence 
of the land by the ocean at the time of the deposition of the 
gravel. That Southern New Jerscy was at that time dry 
land is shown by the fact that this gravel at Trenton extends 
inland a few miles only, and, having filled up a bar in the 
ancient flooded river, is bounde «1 by hills of the older gravel 
which forms Southern New Jersey. 

There are many facts indicating that the 
a true river gravel and not a glacial moraine 
tailed in the present paper. The absence of 
on the rocks, the stratified character of the gravel, the 
topography of its banks, the comparative amount of its 
erosion, and the character of its materials, all point to the 
conclusion that it was deposited by a great flood of the river; 
and this, when taken in connection with the fact that it lies 
within a channel cut through gravel deposited by the waters 
of the melting glacier, indicates a lacial and com- 
paratively recent age of the Trenton gravel. 

The important bearing of this fact upon the antiquity of 
man the Delaware, which, as will appear, depends di- 
rectly upon the age of this gravel, is here apparent. Calcu 
lations based upon the erosive power of running water show 
that the time necessary for the river to cut through this 
gravel down to the rock need not have been long. On the 
other hand no such flood as deposited this gravel has ever 
occurred within the historical epoch. Nosuch large bowlders 


Trenton gravel is 
which are de- 
glacial marks 


post-g 


ire ever now carried down the river No modern rain 
storms could cause such a flood. It is difficult to assign 
iny other cause than that of a melting glacier. Yet sucha 
glacier could hardly be the great Northern glacier, for these 


gravels are much newer than those of the Champlain epoch. 
There is here of a second-and more recent glacier 
in the Delaware 

The hypothe sis of 
all the facts observed 


evidence 
Valley 
a second gla “al epo hk seems to explain 
A similar period in Europe—the 
Reindeer period—is supported by many facts. Should such 
i period not be traced in America, the Gate of the melting 
glacier must made much more recent than that generally 


issigned., 


be 


The relics of man which oceur in the Trenton gravel, 
and which were tirst found by Dr. C. C. Abbott, are of 
great interest. In shape, in size, in workmanship, and in 


material the implements bere found are quite different from 
those used by the Red Indian. These * paleoliths” are 
embedded at various depths in undisturbed Trenton gravel 
There are two points which offer strong evidence that they 
are as old as the gravel. The first is the fact that modern 
Indian implements (‘‘ neoliths”’), although abundant on the 
surface, never occur more than a few 


below it, 
are never associated with the paleoliths, which are found at 
depths of from five 


inches and 


to forty feet below the surface. This 


fact alone argues a different age for the two classes of im- 
plements. The second fact is that, when found below the 
surface, the paleoliths always occur in the Trenton gravel 
and never in older gravels. The writer has gone over, with 


Dr. Abbott, much of the ground where the implements 
occur, and it was very interesting io find that if was only 
within the limits of the Trenton gravel, previously traced 
-_ by the writer, that Dr. Abbott had found implements 


below the surface. Here, then, is the strongest probability, 
even if the implements were found on the surface only, that 
they belonged to and were of coeval deposition with the 
river gravel. 

The implements found in the river gravels of Europe are 
of similar type, though, as a rule, perhaps less rude. It is 
of interest to find that very similar implements Lave been 
used by the Esquimaux, and it is probable that that race, now 
living in a climate and under conditions perhaps similar to 
those once existing in the Delaware, may have some kinsbip 
with the pre-Indian people of this river lhe occurrence of 
bons Arctic animals in the Trenton gravel indicates a 
period of cold 


‘s Ol 


All the evidence now gathered points to the fact that at 
the time of the Trenton gravel flood, man, in a rude state, 
lived upon the ancient banks of the Deliware. If future 
archeological work can sbow a connection between this 
people and the E squimaux, it may be appropriate to call the 
period of the Trenton gravel and of this paleolithic peopl 

a period perhaps fe liowing a second glacial cena 
Esquimau period, a name more sucgestive, and derived from 
i higher order of beings than that which gave the name 


‘ Reindeer Period.” 
, While others have held that the 
in the Trenton gravel indicates the existence of man in 
inter-glacial or even pre-glacial times, the writer believes 
that the investigations here described indicate th¢ a of 
man at a time which, geologically considered, is recent. 
Neither in the Champlain deposits, in the morainic ~~ rial 
of the north, or in any other gravels have undoubted traces 
of man been discovered. 

The actual age of the 


occurrence of implements 


Trenton gravel, and the consequent 
intiquity of man im the Delaware, cannot be determined by 
geologicat data alone. It is the aim of this paper to define 
man’s antiquity in relation to geological rather than to his 
torical events. If, in showing that the Esquimau period is 
the last of the geological it does not necessarily fol 
iow that it is by any means recent; it must be remembered, 
on the other hand, that its high antiquity is not proven by 
the facts thus far observed. 
The conclusions to which 
briefly summarized as follows 
1. That the Trenton gravel, the only gravel in which im 
plements oceur, a true river deposit of vost glacial age, 


uges, 


the facts seem to point are 


and the most recent of all the gravels of the Delaware 
Valley. 
2. That the paleoliths found in it really belong to and are 


a part of the gravel, and that they indicate the existence of 
man in a rude state at a time when the tlooded river flowed 
on top of this gravel 

2 T ‘ H . sie . 

3. That the data obtained does not necessarily prove 
geologically considered, a vast antiquity of mau in Eastern 
America 


| have 


A NEW 10-inch equatorial, with an object-glass by Merz, 
has been presented to the Geneva Observatory by its Diree- 
tor, Prof. Emil Plantamour. It is to be devoted to observa 
tions of the major planets and their satellites, of parallax of 
stars, and of double stars, with occasional observations of 
minor planets. 
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THE TOOTHED BIRDS OF KANSAS.* 
West from the valley of the Mississippi the stratified 


formations which underlie the prairie r 


thousands of square miles nearly as horizontal as w 


gion spread over 


hen they 


were deposited. Here and there they bave been ridged up 
into anticlines, now deeply trenched by denuding agents, or 
have had wedges of the ancient Archean rocks thrust 


Saenep them, along the flanks of which their upturned beds 
an be examined in detail. Hence in spite of their prevalent 


flatness opportunities arc afforded for tracing their strati 
graphical succession from top to bottom, They reach a 
maximum of thickness of from seven or eight miles. Yet 


throughout this vast depth of strata the unconformabilities 
nearly all of local and unimportant character 
several geological systems follow each other continu 
ously, and generally in such a sequence of insensible grada 
tion as to show that geologival history in that part of the 
globe was marked by comparatively few great and destruc 
tive geographical revolutions. The record of this history 
remains in an almost unbroken series of strata from the 
Primordial Zones up into the older Tertiary formations, 
Here surely if anywhere in the world there should 
tolerably ample chronicle of the sequence of living crea 
tures, so far at least as regards marine forms. If the inter 
mediate types, so much desired by the evolutionist, are ever 
to be found embedded in the rocks of the earth’s crust, surely 
here we may expect to find them An area of continuous 
tranquil deposit, and of slow subsidence, unaffected for al- 
most the whole of geological time by serious upheaval, meta 
morphism, or unconformability, containing within itself a 
well-nigh unbroken record of geological changes—a very 
promised land for the paleontolog Hardly more at 
dozen years have passed since this great region began be 
systematically searched for crganic remains. Yet during 
that brief period what treasures have come from its teeming 
strata! New orde Vertebrates. some of them of extra 
ordinary types, have thence been added to the long roil of 
organic forms, Other orders, scantily developed in Europe, 
and previously but little known, have been ascertained to 
have tecmed in these far western plains. Whether we regard 


seem to be 


The 


be a 


or 


wT +] 
Ist than 


the prodigious number of individual specimens, and the 
great variety of genera and species, or the m irvelously per 
fect state of preservation in which the remains occur, there 


is no other known area where 


the 


facilities for paleontological 
ind 


research of most minute thorough kind exist so 
abundantly. 

Thanks to the labors, first of the universally - honored 
Joseph Leidy, and then of his younger successors, Marsh 
and Cope, the first fruits of that rich p in ntological harvest 
have already been gathered) In the Yale College Museum 
alone about 1,0 0 new species of extinet Vertebrates have 
been received from the West during the past twelve years, 
at least one-half of which remain to be investigated. Mr. 
Cope’s museum at Philadelphia is likewise crowded with 


new forms, If such results have been achieved merely by 
‘ x peditior s equipped for at most but a few months of such 
labor as is possible at present in these wilds, what may not 
be looked for when some of the habitable portions of the fos 
siliferous regions come to be searched. when quarries, rail 
way cuttings, and other artificial openings add to the oppor- 
tunities of exploring the rocks, and when systematic fossii 
hunting can be carried on from a near center of supplies, 
instead of from a base several thousand miles away in the 
Eastern States! i 

Among the organic wonders of which from time to tim 
during the past decade announcements have appeared, none 
having been received with more interest than the discovery 
of birds with teeth, made by Professor Marsh near the end 
of the year IS70, in the middle Cretaceous rocks, which in 
Kansas and Colorado spread out eastward from the base of 





the Rocky Mountains. The more striking features of this 
remarkable transitional ornithic type were described by Mr, 
Marsh as far back as 1872, and are now tolerably familiar t 
naturalists from his writings Ml to geologists from the 
descriptions and restorations which have appeared in scien 
tifie journals and text- books. But its detailed structure | 

only now been made known in the splendid monograph on 


Odontornithes which has just appeared This work is in 
tended to form volume vii. of the Geological Exploration of 
thre th Parallel, carried out by Mr. Clarence King for the 
Engineer Department, and also to stand as the first of a series 
of memoirs of the Peabody Museum of Yale College Asa 
fitting termination to the noble Survey series of quartos, and 
as a splendid forerunner for what we hope will prove a long 
and illustrious series of memoirs from Yale. the volume ji 
doubly welcome The splendor of paper. printing, drawing, 
and engraving (and in the advanced copy with which we 


have been favored, the sumptuousness of binding, that have 
been lavished on the work bespeak preiiminary acknowleds 
ment, 


So perfect a matrix do the peculiar buff, chalky, or marly 
beds of the Kansas middle Cretaceous formations furnish 
for the preservation of organic remains, that almost every 
bone of the skeletons of some of the birds has been recover 
ed. The materials for the study of their osteology is thus 
almost as ample as that for any living bird. Full advantage 


of this abundant store of material has been taken T he cases 


and cellars in the Pe abody Museum at New Haven contain 
the remains of about fifty different individuals of a single 
bird Every bone of its skeleton, w.th the exception of on 


or two terminal toe bones and the extreme point of the tail 


has been recovered, and is bere carefully drawn of the 1 


ural size. Never before has it been possible, we believe 
reconstruct so perfectly so ancient an organism 

The volume is divided into two parts. In the first of these 
the detailed structure is given of the bird on which the 


author has bestowed the name of Jlesperornis. The skeleton 
of this animal if extended to its full length would measure 
about six feet from the point of the bill to the end of the 


tail. It must have been a typical aquatic bird, without any 
power of flight, but with strongly developed limbs and a long 
flexible neck, whereby it was doubtless endowed with 

markable powers of diving and swimming, and of scizing 
the abundant fishes of the shallow seas in which it lived 
Compared with our modern birds, the two features of this 
ancient form which most forcibly arrest attention are the 
teeth and the legs, The teeth were covered with smooth 


enamel, terniinating upward in conical pointed crowns and 
downward in stout fangs closely resembling those of mosa 
sauroid reptiles, Their mode of growth and replacement 
been determined to have taken place in a manner very 
similar to that in some reptiles, the young tooth forming on 
the inner side of the fang of the tooth in use, and increasing 
in size, while a pit for its reception was gradually made by 


* “ Odontornithes ; a Monograph or the Extinct Toothed Birds of North 
America.’ By Prof. oO 4 Ma Yale College. Vol. I. of Memojrs of the 
Peabody Museum of Yale ‘ ollege, New Haven, Conn, and Vol, VL. of 
the Geological Explorat on of the 4th Parallel, 
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absorption. The old tooth, being progressively undermin 
ed, was finally expelled by its successor, the number of teeth 
thus remaining unchanged. The teeth were implanted in a 
common alveolar groove, as in Jehthyosaurus, In the upper 
jaw they were confined to the maxillary and entirely absent 
from the pre-maxillary bone; in the lower jaw they extended 
from near the anterior extremity of the ramus along the 
entire upper border of the dentary bone, Mr. Marsh believes 
that they were held in position by cartilage which permitted 
some fore and aft movement, but on the decay of which 
after death the teeth readily became displaced and fell out 
of the jaw. 

This is an important fact in its bearing upon the nature of 
the teeth found on the same slab of Sole nhofen limestone 
with the well known Archaopteryz. These teeth, it will be 
remembered, were referred by Mr. Evans to the bird itself— 
a reférence fully confirmed by Mr. Marsh, who says that he 
at once identified the teeth as those of birds and not of 
fishes, and by the subsequent discovery of other remains of 
the bird. In Hesperornis regalis there appear to have been 
fourteen functional teeth in the maxillary bone and thirty- 
three teeth in the corresponding ramus of the lower jaw. 
The wings are rudimentary or aborted, a remnant of the 
humerus alone existing. They may have gradually dimin- 
ished from disuse until, as the power of flight ceased, 
legs and feet increased in proportion, and assumed the mas 
sive dimensions shown in the specimens, or, as Mr. Marsh 
suggests, the bird may have been a carnivorous aquatic 
ostrich, never having possessed the power of flight, but de 
scended from a reptilian ancestry which is strongly recalled 
by different portions of the skeleton. Among recent birds, 
the peculiar legs and feet of Hesperornis find their nearest 
analogues in the Grebes of the genus Podiceps. They were 
admirably adapted for propulsion in water, but scarcely 
served for walking on land. Locomotion must have been 
entirely performed by the posterior limbs—a_ peculiarity 
which distinguishes Hesperornis from all other birds recent 
or fossil. The tail appears to have been composed of twelve 
vertebre, unique in their peculiar widely extended transverse 
processes and depressed horizontal plowshare bone. Broad 
and flat, somewhat like that of the beaver, it must have been 
a powerfu: instrument in steering the bird through the 
water. 

The second part is devoted to a description of the remains 
which have been found of birds belonging to a second order 
of Odontornithes, termed Odontotorma. Unlike Hesperornis, 
they seem to have been all of comparatively small size and 
to have possessed powerful wings, but very small legs and 
feet. From that contemporaneous form, and from all other 
known birds recent and fossil, they are distinguished by cer- 
tain types of structure which point back to a very lowly an 
cestry, lower even than the reptile. Their bones, being 
mostly air filled, would enable the carcasses to float on water 
- until, by decay or the rapacity of other animals they were 
separated and dispersed. Hence skeletons of these flying 
birds are less entire than those of the massive boned Heaper 
ornis. Nevertheless the remains of no fewer than seventy 
seven different individuals have been disinterred. These are 
included in two well marked genera, Jchthyornis and Apat 
ornis, and were all small birds, reminding us by their strong 
wings and delicate legs and feet of the Terns, like which 
they were probably also aquatic in habit. Besides the rep- 
tilian skull and teeth, the birds of this second order were 
marked by the character of their vertebre, which in their 
biconcave structure recall those of fishes. This is the more | 
remarkable, as in Hesperornia the vertebre are like those of 
modern birds. Yet these two utterly dissimilar types were 
contemporaries, and their remains have been preserved in 
the same strata. Mr. Marsh potots out that the transition 
between the two vertebral types may be traced even in the 
skeleton of Ichihyornis itse 4f, where the third cervical verte- 
bra presents a modification in which the ordinary avian sad 
dle.shaped form appears as it were in the act of development 
from the biconcave ichthyic form. 

In a concluding chapter the author briefly touches upon 
some of the broader biological questions suggested by the 
strueture of the animals described in the volume. The strik- 
ing differences between the three orders into which Prof 
Marsh divides toothed birds—Archeopteryx, Hesperorn’s, and 
Ichthyornis—serve to indicate the high antiquity of the class, 














and to encourage the search for ornithic remains in the 
varlier Secondary, if not in the later Paleozoic, rocks. The 


peculiar character of each of the orders Prof. Marsh believes 
to have been united in some earlier type, of which no trace 
has yet been found. This ancestral type may have been al- 
most as much.a reptile as a bird. The earliest birds were 
doubtless closely related to the Dinosaurs and Pterodac 
tyls. 

Of the plates, thirty-four in number, which accompany 
and adorn th® monograph it is impossille to speak in terms 
of too great praise. They are strictly and rigidly. scientific 
diagrams, wherein every bone and part of a bone is made to 
stand out so clearly that it would not be difficult to mould a | 
good model of the skeleton from the plates alone. And yet 
with this faithfulness to the chief aim of the illustrations ; 
there is combined an artistic finish which has made each 
plate a kind of finished picture. We heartily congratulate 
the genial Professor of Paleontology at Yale on the advent 
of this truly. imperial volume. May it be the earnest. of 
many more from the rich store of materials which he has so 
courageously and enthusiastically gathered among the wilds 
of the far West!— Nature. 


THE SCREW WORM. 
By A. R. Krurarricx, M.D., Grimes Co,, Texas. 

In the same mail | herewith send you specimens of half 
grown screw. worms taken from the root of a hog’s ear. 
The hog had been bitten by a dog on the ear a few days be 
fore, and the worms had nearly destroyed the ear of the 
hog when its condition was discovered; carbolized oil was 
applied to the sore, which caused the worms to move to the 
surface so they could be taken out with forceps. While 
the worms are in the burrow they constantly eject, or dis 
charge,, bloody water, which runs from the sore, and this 
discharge is very often the first intimation, or sign, of their 
presence. While they are sucking and not disturbed, or 
sickened, or disabled by any poison or insecticide, it is very 
difficult to dislodge them, as they hold on-to the flesh with 

tenacity, and as there are usually great numbers of 


t 
‘oom tightly enbedded in a hole. 
These 


worms have been more numerous, more trouble- 
some, and more. destructive this year than usual. Al) the 
newspapers: of Texas have reported their ravages in stock, 
and among people, in all parts of the State. In Arkansas, 
Mississippi, and Louisiana, they are more numerous and 
destructive in years of overflow, and it is generally under- 
stood here that they are more numerous in wet years; and 
this has been an unusually rainy summer and fall. 
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They infested the slaughter. pens — meat-stat ts of the! 
niarkets, and. deposited their larve on the meat, and the | 
larvee would instantly pierce the meat and coneeal theniselves, 
eat, grow, and flourish. People refused to buy market.meat 
during the time of their prevalence. I tried ‘to:get some 


butchers to bring me the screw. worm files, bat they would | 


not do it; as they thought, no doubt, such a thing would 
injure their credit as butchers and diminish the sale of their 
meat. I regret that I failed to get a fly for you. 

I herewith send slips clipped from newspapers in some 
counties in different parts of the State showing the ravages 
of the screw worm, on people, and, of course, there were 
dozens of other instances which escaped the pencil of the 
country editors, 

They were decidedly more numerous and pe -stiferous from 
the middle of September to the present time (9th Oct.) 
than they were earlier in the season, Frost always stops or 
destroys them 

Recently a lady of Collin County was out picking cotton, | 
when a peculiar fly bit her on the nose. It was ascertained 
a few days afterward that screw worms had formed and | 
made their way under the eye to the brain. Physicians | 
were summoned, who administered calomel. Two hundred 
worms were extracted, and the lady is recovering. 

Concno County.—Times: Screw unusually 


worms are 


bad this season. Dr. Laton recently extracted over two 
hundred from the nose and head of a Mexican boy. Thanks 
to the doctor’s skill, the boy recovered. 

A Horrrete Deatu.—Dallas, September 24.—An un- 


known man, supposed to be a German named Weijgleb, was 
found off the railroad in a vacant shanty, near Groesbeck, 
nearly lifeless and horribly afflicted with screw worms in the 
hands, feet, and root of the spine. He had been )ying in the 
shanty thirteen days without food or drink. Notwithstand 
ing all efforts to save his life, he died soon after his discov- 
ery. He had on his person a pocket knife, one dollar in 
money, a watch chain, and a locket containing two beau- 
tiful women, which he said were bis sisters, and a certificate 
from a pawn shop in Dallas bearing the above name. 

Mason County.—Some ten days ago, Katie, the ten-year 
old daughter of Thos. Mahoney, residing on Peters’ prairie, 
was taken seriously ill, and, after a few days, was brought 
to town and placed under the medical charge of Dr. Grand- 
staff, who, on examination, discovered that she had been 
attacked in the nose and mouth by screw worms, caused, 
it is supposed, by bleeding at the nose. There were a great 
many of the worms, and the sufferings of the little victim 
were almost intolerable. Dr. G. succeeded in removing 
over 250 worms from the nose and throat, and although still 
suffering somewhat from fever, it is believed that Katie will 
soon recover. 

One of the most import: ant discoveries incidental to the 
work of the U. 8S. Entomological Commission which we 
have made during the year is that pyrethrum may be suc 
cessfully employed against this pest also. Prof. J. P Stelle, 
one of the agents of the Commission, thus writes from San 
Marcos, Texas: 

I have just made a diseovery that 
than of vast importance to Texas: pyrethrum is a never- 
failing remedy for the notorious screw worm. The appli- 
cation is made by simply dusting a little of the dry powder 
over the the worm being an air breather, soon takes 
in the effect and dies. 

Up to this time the remedies for screw worm in Texas 


cannot be otherwise 


sore; 


| 

. . pa ! 

have been either arsenic or calomel The former always | 
leaves a serious sore, while the latter often does the same | 
thing, and when applied to young calves always produces | 


salivation Pyrethrum leaves no unpleasant effects.—} 
American Entomologist. | 





FIRE BLIGHT ON FRU IT’ TREES. 


Ar the late Detroit meeting of the American Society of ! 
Microscopists, a paper was read by Professor T. J. Burrill, 
Professor of Botany and Horticulture at the Illinois State 
University, upon ‘The So-called Fire Blight of the Pear 
and Twig Blight of the Apple Tree.” His remarks, bear- 
ing as they do upon a subject of great practical interest, are 
given at some length in the Journal of Microscopy: 

He said the widespread and disastrous disease of the pear 
tree called fire blight, and that no less prevalent and alarm- 
ing one known as twig blight of the apple tree, are due to the 
same immediate agency. They are identical in origin, and 
as similar in their pathological characteristics as a priori 
reasoning might have indicated. The quince, and probably | 
other plants, among which may be named the butternut, the | 
Lombardy poplar, and the American aspen, also suffer from | 
the same disease. From descriptions it was very probable | 
that the yellows in the peach will be found due to a similar | 








cause. The immediate and exciting cause is a living organ- | 
ism producing butyric fermentation in the carbonaceous 
compounds, starch, etc., in the cells of the affected! 


especially in those of the bark outside of the liber. | 
This organism, if really specitically distinct, is c losely allied | 
to the butyric vibrion of Pasteur, and the Bacillus amy- | 
lobacter of Van Tieghem. The disease has been known in 
this country over 100 years. Various theories have been 
advanced and one by one disproved except the one of 
fungus growth. In 1878 the writer announced to the IHli- 
nois Horticultural Society the discovery of bacteria appar- 
ently connected with the disease. His inv estigations were 
carried on in an orchard where there were 94 apple trees, 
20 pear trees and one quince. ‘‘ After finding myriads of 
bacteria in the fluids of the diseased tissues,” he said, ‘‘I 
inoculated several pears and apple trees with what to me at 
the time were unsatisfactory but not uninstructive results, | 
Beginning on the first day of July, 1880, | experimented in 
various ways at different times upon 66 trees of the pear, | 
apple, and quince. Of the numerous applications of the 
virus upon the unbroken bark or leaves, none were success: | 
fal. OF the inoculations there were successful 63 per cent. | 
of the pear, 30 per cent. of the apple, and 100 per cent. of | 
the quince. Upon the pears and quince trees used for the 
experiments the disease appeared only in a single case, ex- 
cept as the direct result of the inoculation. This latter was | 
sometimes performed with a knife, sometimes with a needle, 
always with careful precautions and close subsequent exami- 
nation. Such experimental limbs as permitted it were cut 
and preserved like herbarium specimens, and are exhibited 
with the paper.” 

e organism found answers fairly to the description of 
Pasteur’s butyric vibrion. They are usually oblong, rounded | 
at the ends, mostly connected two together. Their motions | 
are not rapid, consisting of turning in every direction, and | 
sliding irregularly forward. They are found within closed | 
cells, in the open spaces, and in immense numbers in the | 
viscid exudations from the diseased bark and leaves. The | 
most conspicuous alteration observed in the tissues is the' 
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disappearance of. the starch grains fram the cells. The cell 
walls are left intaet, and.the protoplasmic .portions. remain 
huntil after the starch is mostly absorbed, and appears to 
| suffer little change until death ensues, The disease is, par 
excellence, one of the bark. The leaves die in consequence 
of this, or ‘are themselves invaded, either primarily or sec- 
ondarily, by the destroyer, The pro of the disease ‘is 
always slow, but the leaves of an affected limb often turn 
black quite suddenly, perhaps Seoul to meteorologic 
conditions. In diseased bark, before change visible from 
without bas taken place, and while the leaves are still green 
and fresh, an active fermentation occurs. This continues 
|until desiceation or the exhaustion of the fermentable sub- 
stances puts an end to the process. The products of this 
| fermentation are carbon dioxide and butyric acid or a closely 
similar substance. From the fact that virus from the pear 
affects the apple tree, and wee verse the speaker argued 
| that the disease was similar in each. The experiments 
tended to show that the virus is harmless upon the epider 

| mis of healthy plants, nor does it penetrate through the 
breathing pores. The simple puncture of the bark of a 
| tree with a needle which had been dipped in the virus would 
| be sufficient to cause its death. Professor Burrill exhibited 
a small vial containing about a teaspoonful of the virus in 
jsolution, which he said was sufficient to destroy a whole 
} orehard. 


A CATALOGUE, containing brief notices of many important 
| scientific papers heretofore published in the SUPPLEMENT, 
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